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l^REFACE to the First Edition, 

BEFORE the Reader enters upon this 
Work, it will not be improper to give 
him the following information concerning it. 

A few years ago, many gentlemen, of the 
firft eminence in the law, formed themfelves 
into a Society^ for providing annuities for the 
widows of all fuch perfons in judicial ofEceSi 
barrifters, civilians, and folicitors, as fhould 
chufc to become members. A plan was agreed 
upon and printed ; but, fomc doubts happen- 
ing to arife with refpedl to it, the diredors 
refolved to afk the opinion and advice of three 
gentlemen, well known for their fkill in cal- 
culation. This occafioned a further reference 
to me ', and the ifTue was, that the plan be^ 
ing found to be infufficient, the whole defign 
was laid aiide. 

About the fame time, feveral other focie- 

tles were formed with the fame views ; but 

all on plans alike improper and infu£Bcient» 

Finding, therefore^ that the public wanted 

7 infor- 
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information on this fubjedti I was led io iifi- 
dcrtafce this work ; imaginings that it might 
be foon finifhed> and thdt all I could &f 
might be brought into a very naitolv com- 
pafs; But in this I hare been much miflaken^ 
A defign, which I at firft thought would 
give little troublci has carried me far into a 
very wide field of enquiry i and engaged' me 
in many calculations that have taken tip much 
time and labour* I fliall^ however^ be fuffi- 
ciently rewarded for my labour^ fhould .it 
prove the means of preventing any part of 
that diflrefsi which is likely to be hereafter 
produced by the focieties now fiibfifting for 
the benefit of widows.*—*-^! have proved tide 
inadequatenefs of their plans, by undeniable 
fads and mathematical demonilration.-^ 
have, further, given an account of fome of 
the beft plans, that are confiilent with a fuf- 
ficient probability of permanency and fuc-" 
Gcfs.— — ^Should, therefore^ any of thcfe fo-s 
cieties determine to reform themfclves ; -or 
ihould any inflitutions of the fame kind be 
hereafter eftablifhed, they will here find di- 
rection and afiiftance {a)^ 

In 

.1 {a) \ have lately learnt, that Mr. Cadell^ the publiflier 
4Df thi» work, and arlfo Mrr Becku^ Bookfeller in the 

Strand^ 
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In Quedion VI. Chap. I. a general me- 
thod is defcribed of finding the values^ in 

Strandy are commiffioned to deliver in Landom^ printed 
Accounts of the fcheme of a fociety, eftablifhed five 
years ago at Amjltrdam^ for granting annuities on furvi- 
vorihip. — ^I cannot fatisfy my own mind without intro- 
ducing here, though an improper place, the following 
remarks on this (cheme. 

From the folution of Queftions L and IV. in the Firft 
Chapter of thefollowio^Worlc, it may be gathered, that^ 
(reckonisg intereft at 34 far cent, and the probabilities of' 
life as they are in Tables III. IV. and V. in the Af-^ 
fendix) the value of an annuity of i /. for life, to be en* 
joyed by a perfon aged ao, provided he furvives another 
perfbn aged 60, is §1. 16 j. 6 ^. in one prefent payment i 
and lis. 6^/. in annual payments, during the two joint 
lives : the firft payment to be made immediately, ^finglt 
fajmenty therefore, of 130 florins j entitles to an annuity 
of i^jiorins ; and an annual i^zymcnt of 1 10 Jbrinsy to an 
annuity of iig florins -, and both together, to an annuityr 
of i^j^Jlorins, If the annual payments are to be made, not 
during the joint lives, but during the whole continuance 
of the o\it& fingk life, they will, together with the fingle 
payment, entitle to an annuity of 144 fiorins. But this 
ibciety promifes, for thefe payments, an annuity of 100 
V/«j, if the oldeft life fails in the firft year after admif- 
lon ; 7.00 florins^ if it fails in the 2d year ; 300^^r/w, if 
it fails in the third ; ^00 fibrins^ if it fails in the 4th ; and 
500 florinsy if it fails in the fifth year, or at any time af- 
terwards. It is, therefore, evident that the fcheme of 
this fociety is, in this inftance, grofsly defeflive. There 
are other inftances in which it is even more defefifve ; 
and the whoU of it, like the fchemes of moft of the /^«* 
ion focieties, appears to have been contrived by perfons 
who bad no principles to go upon. And yet it has been 
much encouraged. Many have entered themfelves into 
k from different parts of Europe \ and the printed plan 
acquaints us, that it is now in poifeffion of an annual in- 
come 
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Jingle and annua/ p^iymchts^ of all life-annui-* 
ties which are to begin after a given terril 
of years ; and, in the 4th Sedion of the 2d 
Chapter, the plans of the focieties for grant- 
ing fuch annuities are particularly confidered, 
and proved to be extremely deficient*-—*- 
Indeed, the general difpofition which has 
lately fliewn itfelf to encourage thefe focieties^ 
is a matter of the mod ferioUs concern ; and 
ought, I think, to be taken under the no- 
tice of the Legiflature. The leading perfons 
among the prefent members, will be i\it Jirji 
annuitants; and they are fare of being 
gainers : and the more infufficient the fcheme 
is, on vi^hich a fociety is formed, the greatef 
will be the gains of the firft annuitants* 
The fame principle, therefore, that has pro- 
duced and kept up other bubbles^ has a ten-^ 

come o( loOjOOo^orins. What difappoirltment theh muft 

it in time produce? It is provided by its rules, that 

the terms of admiffion Ihall become lefs and lefs advan- 
tageous, the longer it has fubfifted ; juft as if the valu6 
of the annuities it promifes depended, not on the proba-^ 
bilities of life, and the improvement to be made of mo- 
ney, but on the age of the fociety. 1 have t^ken no- 
tice of a fimiiar abfurdity in the rules of oiir ovvn focie- 
ties. But it is eafy to fee what is meant by it. 
, Mr. Cadell can procure from his correfpondents in 
flolland^ any information for thofe who may vi^ant to 
know more of this fociety. But indeed I ftould be forry 
to find it much enquired after in London. 

dcricy 
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dqncy. to prefervc. and promote thcfc ; and, 
lot this.reafon, it is to, be feared* -thjit,Jo th^ 
prefent cafe, po arguments will be attended 
with any efFed. ,The confidcrajion, that 
/• the gain, piade by fomc in .^bpf<5, iftcieties^ 
/*'will.be^ fo pxj^ch • plunder taken from 
<* others," ought iipmedijately to engage aU 
to withdraw from them;- who have any regar^ 
to juftice and humanity ; but : experience 
proves, that this argument, when oppofed tp 
private interefl, is apt to be too feebly ip its 
ipfluence. 

It cannot be faid with precifiop, bow long 
thefe fbcieties may cpntinue their payments 
to annuitants, after beginning theqa. A conr 
tinued increafe, and a great proportion of 
young members, may fupport them for a 
longer time than I can forefee. But. tbe 
longer they are ftipported by fuch means, the 
jnore mifchief thpy muft occafion. — So, a 
txadefman, who fells cheaper than he buys, 
may b^e kept up many years by increafing 
bufinefs and credit 5 but he.will be all the 
yfhXi^ accumulating^ diftrefs 5 and the longer 
he goejs on^ the , more e3ctcnfivc ruin he will 
jproduce at laft. . .. v 
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In the latter end of the firft Chapter, I 
havie ilatcc} very particularly, the method of 
computing jthe values of ajfurances on livQs 
and furvivorfhips, in all cafes where no more 
^an two lives ^e concerned ; and, in the 
3d Eflay, I have pointed out a confiderable 
error, into which ^ere is danger of falling in 
computing fome of jhefe values. The fo- 
cieties and offices for tr^nfading bufinefs in 
this way, are very ufeful; and it is neceffary 
that they {hould go upon the beft principles, 
and pofTefs all (he information that can be 
given thefn. 

fiut there is no part of this work in which 
the public* is fo much concerned, as the 3d 
Chapter. It will be there proved, that had 
the fums rlifed for public fervices iince the 
Revolution, been much greater than thev 
have been, the increafe of the public debts 
to their prcfent ftatc inight have been pre<» 
vented in the ea(ieft manner, and at a trifling 
fxpence, A method^^ likewife, of reducing 
within due bounds thefe debts, heavy as they 
now are, will be propofed.-s^-AIl competent 
judges will, I believe^ fee^ that this method^ 
being founded on the moft pcrfed improve^ 
Qi^n( that ^an be made of money^i is the moil 

expe* 
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(S^cpcditious and efFedpal that the natures c^ 
^ings admit of. Nor, in my opinion^ if the 
patipn is not yet too near the fimit of its rer 
fourpes, can there be any good reafoq againft 
parrying it into pxecutibn. •— It is well 
known, to what prodigious fums, money, 
improved for fome time at campowd tnterejk^ 
will ipcreafe (^). A ftate, if there is no mif«- 
application of money, mqft neceflarily mak?i 
^his improvement pf apy fayings, which caii 
be applied to thp paytnept pf its debts* It 
jpeed never, therefore, be under any difficulr 
ties ; for, with ihtfmalleft favings, it may, in 
as little tipie as its intereft can require, pay 
pff the tqrgeft debts. 

In ihtj^rft Eflay I have made many obferr 
yations on the expectations of lives, the perr 
|iiciops influence pf great towns on health^^ 

{a) A pennu fo ipiprpvcd from o^r Sayiour's birth, as 
"^o double itfdt every 14 years, or, which is nearly the 
rfame, put out to 5 per cenf. ^omppund intereft at outr 
Saviour's birth, would, by this time, have increafed to. 
ijxiore money than would be contained in 150 milliont 
pf globes, each equal to the earth in miignitude, and al^ 
folid gold. A Jhillingj put out to 6 per cent, compound 
intereft, would j in the fame time, have increafed to a^ 
greater fi^m in gold than the whole folar Jji/lem cou\d hold, 
fuppofing it a fphere equal in diameter to the diameter of 
Saturn^ orbit. And the earth is to fuch a fphere, nearly' 
as half 2^ fquare foot, or a quarto page, to the whole fur* 
(a^e of the earth. 
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and manners, and population ; the increafe of 
mankind; and other fubjedts in the dodlrine 
of Annuities and Political Arithmetick-i— ^ 
lathe Laft Eflky I have.ftated carefully the 
proper method of forming Tables of the pro-? 
babilities of human life, froip given obferva- 
.tions : And, in the appendix, hefidcs feveral 
new Tables, I have thought it neceflary to 
give Mr. Smpjbn*s Tables of the values and 
cxpedations o£ London lives; and all the 
othcx Tables which can be wanted in. the 

pcrufal of this work. 1 have alfo, in the 

jiippendix^ given the Demonftrations of the 
Anfwers to the ^ejlions in Chap. I. Thefe 
Demonflrations I have chofen to keep out of 
fight in the body of the work, in order to 
avoid difcouraging fuch readers as may be 
xmacquainted with mathematics* 

Upon the whole. A great part of this 
work is, I believe, new y and I am in hopes 
alfo, that it will be found to contain fomc 
improvements in thofe branches of philqfor 
phical enquiry, which are the fubjedls of it^ 
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'^^jp^HAT' favt)ufable reception of thik 
"'Jt Worki'vihicK has occafioned thc'pre- 
feiff 'Edition of it,* fb fOon 'after two formet 
eSfetions, is^HTuch a proof that it has bedn of 
ISWie ' ufc tV the public, as amply rewards 
me fbr the attention and labour which I have 
Ifeftowed upon it. In reVifing it on the pre- 
fect occafioni I have been anxious about im- 
jirbving it as far as poffible. Several addi* 
tk^nal fafts and obferyations have been in- 
ferted in different places, particularly in the 
firft Effay and the Poftfcript to it.^-^That 
part of the fecond Se<ftion, CKsip. II. which 
treats of the Scotch eftablifliment, has been 
new compofed, and carefully accommoda-*' 
ted to the more accurate information con- 
cerning it, with which I have been favour-^ 
cd.— -.The 15th and 16th Tables in the ^- 
pendix are like wife additions^ which I have 
' b taken 
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taken this opportunity to make to this Trett- 
tife(tf). The l?Etterof tliefct^les ght^ite 
values of annuities on thtkngeji <^ twdlive$^ 
according to the mean probabilities of life, 
between London and the Country ; and tho* 
thefe are values which every one may,.j5vithr 
out difficulty, calculate , for himfelf, from 
the values given in Table VII. oi joint lives, 
yet I have chofen to fave thofe ^ho if fe rfw 
work that trouble, and to lay before them in 
ojie view, the values of annuities on Iivq$ ia 
all cafes of two lives. , The occafions ^• 
finding the values of annuities on tbr^e Uy^ 
are much lefs frequent; and, therefore, { 
have thought no more neccffary iii tbis.i?i* 
fiance, than to recite at the end of the ^* 
pendix the rules by which they may, with 
eafe and tolerable exadlnefs, be determine. 

The Supplement is an addition whi<:h 
was made to xhtfecond edition.— The obfer- 
nations in it on the prefent ftate of our po^ 
pulatiop I have enlarged and extended by a 
few notes ; and, particularly, the Pofifcr^f 
beginning in page 379. — This is a very feri- 
ous and. important fubjed:. If, indeed, there 
has been that diminution of our people which 

{a) The three firft Tables at the end of" the Supphma^^ 
have beea alfo now firft infert^d in this worbi 

the 
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^ evideftcfe 1 have proNiJaced feems to pforci 
it mtal aia^ih every one who wiflie* well to 
his country^ ind it ought to engage the imf« 
teediale ^lid vigoi^ous attention of govern^ 
fnent.***— A well-known writer^ Mr; Ar-^^ 
TkUR YouNGi and Tome other ingenious 
perfonsj differ from me oh this point 5 and 
1 wifh I could be convinced by their argu^ 
ment$4 But hitherto all my enquiries have 
fervisd only to confirn^ me in my firft con- 
«i£tioiii^^ Several great Inanufatfiuring tdwils 
iiave^ I know^ increafed ; but tbefe are no^* 
tiling *o the whole kih'gdoni j ind evenby 
their increafe, our population may^ oft the 
whoky have loft more than it has gained,**** 
in truth i it would have been ftrange if dir 
numbers had not been declining ; for 1 cah 
fcarcely think of any great caufe df depcJpti^ 
iation> which has not for the lal^ 86 years 
been operating among us. I think myfelf, 
ibowever, obliged to Mr« Toung for hii re- 
marks. The anfwer which I would give to 
ihe chief of them niay be learnt froito the 
notes in page 183, and 375 (^). 

The laft pages of the Supplement have 
beeii occafioned by accdunts which I receiv- 

{a) See llkewife the fecond edition of the Appeal to the 
Public on the Suhje£f of the National Debt, page 86, &c. 

b 2 «d 
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cdAV^ile this cditic^ was in the prfefsy JUiti 
.which c^rae too late, to be inierted ia thdyr 
proper places. . f. , ♦ ; 

The prodigious trafHc now carried on in 
Life-annuities, and the rage for forming and 
encouraging Annuity Schemes, which has for 
fome time been fpreading through thckiqg- 
dom, has rendered the information which I 
have meant to convey in thd following work 
partiqularly neceflary^ And I have had the 
pleafpre to obferve.rthat it ha& been attchdcd 
,to* Several of the Ann.uity Societies in 
London : have been; diflblyed ; and there is 
reafon to hope, that thofe which ftill re- 
.main will not be able much longer Jo fup^ 
port: themfelves on; their prefent pl^n§» in 
oppofitibn to the evidence of demonftration, 

and the calls of juftice and humanity, ^ 

Thefe Bubbles^ however, are of little con- 
feq^uence,. compared with that g r a N P 
NATIONAL EVIL, which is the fubjed: of 
the/econd chapter of this treatife. This is 
an ri^yil on which - I . cpuld not ittiagine,. 
that any fuch efforts as mine would make 
any great impreffion. Perhaps,^ irtdeed^ 
the united efforts of all the independeiit 
part of the kingdom would now be too 
; ' . , weak 
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weak to fave us frdtn the diftrefs with Which 
it threatens us. 

Much has been faid for fome time of a 
plan mentioned in Parliament, at the 
end of the laft feffion, for paying off the 
National Debt. This raifed fome ex-. 
pe£^ations; and, I will beg leave here to 
gm a brief account of it. 

After providing for all the current fer- 
vices, there ^ remains this year 2l faving or 
overplus of 1,200,000/. With this fum, and 
a profit of 150,000/. from a Lottery con- 
fifting of 60,000 tickets, (by a fcheme fimi- 
lar to that defcribed in the note, page 159, 
of the following work) a million and a 
half of the 3 per cent, annuities, purchafed 
at 90, will be paid off (^). — When this was 
propofed to the Houfe of Commons, it was 
at the fame time declared, that it would be 

{a) This fcheme, applied to the purchafe of the l^ong 
Annuity inftead of the 3 per cents, would have gained con- 
fiderably more for the public ; and at the fame time 
given equal profit to the ftock- holders. The reafon of 
?his IS) that the market price of the long annuity has 
for many years been conftantly 5 or 6 per cent, below its 
true value, compared with the price of the 3 per cents. 5 
fo far, .it feems, do the good people irt the Jlley look be- . 
y©nd 88 years, the prefcnt term for which this annuity 
js payable, 

b 3 the 
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t^e pOMMENCEMPNT OF A PLAN FO* 
PAYING OFF THJi NATIONAL DEBT; iot^ 

if no extraordinary feryices fhould call for 
any other application of the public furplufles, 
the fame payment increafefl by the iatereft 
of former payments^ is intended to be made 
every year while ^e peace lafts : And thuSj^ 
pepkoning compound intereft* at 3 per cent^ 

SEVENTEEN MILLIONS Will bc paid off dUt! 

fing \ peace of tpn years, 

On this plan I will take the liberty, with 
all the deference which becomes me to the 
ftation, abilities, and qharadlcr of the propo-s 
fer of it, to offer the following remarks. 

I ft, It implies, that there is to be a hot-^^ 
tery every year during thp whole continuance 
of pcace.-^Formerly, lotteries were expedi^ 
ents for procuring money on more advanta- 
geous terms, to which government had re-- 
courie, when prefled by the neceflities of 
war. They are novv, it feems, to be efta? 
blilhed as permanent refources never to be 
given up or fufpfnded.— This muft ihopk 
every perfon who is dqly acquainted with 
the mifcbief pqcafioned by lotteries, parti- 
cularly among the lower claffes of people, 
The rage for gaming threatens the ruin of all 
/ ^ ^ that 
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tkat is victooasam] man]^ among us. It is 
increaiiog fafl, .aad woots noi to be foftered 

ijdiy, The fiirphs of the prefent year is 
in part the eSbd): of feme extraordinary fav- 
iogs in the lafb ycar^ which cannot be ex<- 
pedcd another year: And^ I believe^ that 
thofe who are beft acquainted with this fub* 
jed, muft be feiiiible that there is no fuffi- 
cioDt reafon to «xpe(3:> wiiile the augmenta- 
ticm of the n^y is continued^ a conftant 
Jinrpim of ik> much as a million per ann. 
\ mean this on thefuppodtion^ that the pro* 
dace of the Sinking Fund will continue what 
it is taken for this year, and what it has beea 
the laft three years^ or 2,6009000 /• But this 
is certainly more than cin be depended on. 
The difficulties of the Eaji India Company ; 
the flagnation of credit which has lately 
diflreiTed the public, and many other c,aufes» 
may poflibly occaiion Deficiencies. Should 
there, however, be even an increafe^ it will 
be owing, I ain afraid, to a very bad caufe : 
I mean, an increafc of our importations pro- 
ceeding from luxury, and turning the balance 
of trade againfl as ; and, confequenftly^ drain*- 
ing the kingdom of its fpecie,^ and leaving it 
b 4 more 



more and. more to the .precarious andean*; 
gcrous fupport of paper-money* . Bat, ''\ 

3dly, LfCt xhtfurplus of the public revenue 
prove what it will, there, iis tod much proba- 
bility that, even during the .continuance of" 
peace, fome emergencies or other will be: 
often furnilhing reafons or/pretences for em-^; 
ploying it in other ways than^ the payment 
, of the public debts^ This has been the cafe 
hitherto; and from the year 1730 to the 
prefent time, it has never happened, that we 
have gone on ♦ above three or. four years to- 
gether employing /urp/uffes in difcharging 
debts. Though in profound peace there 
have been calls for a different application of 
' them ; nor can I imagine what reafon there 
is for believing, that our circumftances are 
fo much changed for the better, that" there 
will arife no fuch calls for ten years tp come, 
fhould the peace laft fo Iprig. But, 

4thly, The moft capital defedt in this plant 
is, that. its xxperation is to ceafe as foon as a 
war begins." That is; it is to ceafe at the~ 
very timci when it would operate to moft ad- 
.vantage, dndvrhen the.greateft benefit mighfc 
be d^ri wedr^ from it^ See this demonftrated 
in pagcja^S of this Treatife; and in p. .17 
x)f my Appeal to the Bub&c on tk^ SubjeSf of 
the lS(atmal Debt, Is 
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;-fi ittheii«ny Wt)Hde^rthat fucha pkn hai! 
J^ad no eftea-on public citAh ?— ^Doei it meaiii 
iny Wore>|iifeiri tt^tthefiifpki^esof i^e rev^cnw 
fhall :^be ^p^kd ^td tl(« dkchdrge of otir debts/ 
when there art nobttia: ufes fdr them ?-^Aiui 
wS^^s therfe-ever a time when this was ndt* 
dofle ? Is not this the very plan we have been 
purfuing'-thefc 40 years> and to which we 
owe our prefent incumbrances ? — Ci^tain it 
i^ that nothing but a plan that (hall go on 
operating uniformly in war as well as in 
feace, or the eftablifliment of a permanent 
fund that fhall never be diverted ; that is, in 
other words, a return to the fcheme adopted 
by the legiflature in 17 16 5 and which even 
now ftands eftablifhed by law, but which, 
through the unpardonable mifcondudl of men 
in power, has been defeated of its good 
cfFefts : Nothing, I fay, but this can do us 
any eflential fervice ; or, in our prefent cir- 
cumftances, be much more than trifling with 
the difficulties and dangers^ of the •public;*^—? 
Eftablifli ^ fuch a fund-^Coiifign ^ it to a- paf- 
ticular commiffion, a<^ing under penalties,' 
in fuch a manner as fhalltake it out of tiKt 
Jianjds of the ^Trea/ury, and form a check 
even anihc Houfe of Gmmom itfelf.~Sup-- 

•■'■'^^-■- '• *•■ • ..: "^ . •*••/• ply 



jiy from time to time all deficiencies jiift a$ 
if oo fuch fund exifted j andj by thefe 4ml 
Q^MT mcd£are9, convince the kingdom that 
ibmetbing cfFe^tual is m^ant^ aod that thd 
public debt3 are indeed in the way to bebx^ 
tingQi(hed.<«^L£T this bb no>iE; and wo 
ipay foon fee a new ftate of things i public 
credit may revivej and the kingdom enjoy at 
leaft a chance for being prefcrved.— By the^ 
confidence which fuch a meafure would givo 
in gov^ninent fecurity; but, more efpeciaU 
ly, by the iricreafing fums which would be 
thrown annually into the public marketSj^ 
and returned to the public creditors, the 3 
pfr cents, would be foon raifcd to /^r, and 
in fome time probably far above par. It 
is well known, what an effeft horrewing^ 
every year has in finking the funds. Paying 
9vcry year would certainly have an equal 
contrary effed:. It wpuld, to ufe thq Ian<» 
gjuage of a very able writer on this fubjeft 
(a), canfe money to regorge in the hands of 
the lenders \ and, with the help of pmident 
management, might he produftive of confe* 
^\iQnce& the moil advantageous « 
^ In the intcrvd of peace between the two 
Jaft wars, the ^^per c^ff/jf, were at lo^.., Xet 

{($) Sir James Steuarty Bart, in bil Enquiry inf tb$ 
Principles of Political Oecenony^ 

us 
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HI fuppofp thaty in the circumilances I haV9 
paentionedy they would be raifed to jio* 
Particular advantages might be derived froniL 
hei)ce| whiph I vtrill endeavour to point out 
diftip^]y> becaufe, I thinks thpy will £hew 
in a flriking light, how much might be 
done towards the extinction of our debts in 
a fliort courfe of years, were vigorous and 
jSTEADY meafqrcs entered into. 

At the period I have fuppofed, inftead of 
'a redudtion of intereji, which i^ould only re-f 
tard the extinftipn of the public debts [a), tha 
proper mcafure would be a redu(Stion of the 
capital^ attended with an advancement of 
intereft^ by fuch a meafure as the {b) fol- 
lowing. 

The 3 per cents being at no, and, con- 
fdjuently, an immediate lofs of i o /.. arifing 
tp the proprietors from every loo/. paid off, 
in order to prevent this lofs, they would 
probably confent to a dedudion from their 
capital of double this fum, provided what 
feniaii)ed was naade irredeemable for fifteen 
years, aqd the fam^ iritereft continued — ^or^ 

(<?) Sec this Tr^attft, page 139, &c. 

{b) Sihce the above was written, I have found that i 
roeallire, in fome refpeSls fimilar to this, has been pro- 
pifed ' by. Sir James Steiiart, Priif(;ipks rfPojitiutl Oeco^ 
nopyy VoJ. 11. page 480* ' ' 

3 *ft» 
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ift,' In this cafe they would fubmit for 
Ae prefent to no more than the impofitioa 
of a new nanie on their capital. That is, 
every proprietor of loo/. flock being to re- 
ceive 3 /. per annum for it, as he had always 
done, he would fufFer only the inconvenience 
of hearing it called by the name of 80/. 
ftock {a). 

{a) II dcfervcs notice here, that fuch a mcafure as this 
has been aflusUy employed to intriafe our debts.-^In 
1758, the lenders of 6,6oo,oco/. were entitled to a 
capital of 115/. for every lOo/. fubfcribcd, or of 
7,990,000/. in the ftock of the 3 percent annuities: 
The confequence of which muft be, that in difcharging 
this debt, i^per cent, or near a million, muft be paid 
which was never received, and ' by which nothing has 
been gained. — This meafure feems to have b^en adopted 
only to gain the appearance of borrowing at a.low inte* 
reft.— Were a perfon in private life to borrow 100/. on 
the condition that it ftiall be reckoned 200 /. borrowed 
at 24^ per cent, he would, by fubjefting himfelf to the 
neceflity (if he ever difcharged the debt,) of paying 
double the fum he had received, gain fomewhat of the air 
of borrowing at 2\:per cent, though he really borrowed at 5 
percent. But would fuch a perfon be thought in his fenfes J 
— One cannot, indeed, without pain, confider how necd- 
lefsly the capital of our debts has been in feveral inftances 
increafed.— *I could fhew, in particular, that about four 
millions of the confolidated 4 per cents, are an addition to 
the capital which has been made without the leaft reafon : 
for it, or the poffibility of obtaining any advantages, by . 
jt. — Thus do /^endthrifts go on loading their ^ftates • 
with debts, carelefs what diiEcultics they throw on^ the 
difchar^e of the principal, leaving that to their fuccefibrs, 
arid fatlsfied with any expedients that will make things 
dp theif time.-^When wi}l our Statefpen learn to carry, 
their vieWs to^fuiuriey ? ' 

But, 

I 
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Buji 4dlyi ThcT^i^ifcharge of the capital 
btSing 0pt jto^ tak^ ^aQc till aftef t,he expira- 
.tipii ©f 15 years, ind then cnly to commence 
-and to bfe the gr^Jual. work of feyeral years, 
4be benefit offcr^ to the pi^hlic creditors 
would, in reality, be near the true value of 
'the «da<fti6n to iwiiichrjthcy corifented.-— Tor 
juftanee-r-20 Lihe^i payment of wl^ch is tb 
;be:delfyf d fifteeli ye.$r5> and. then to be made 
by. &(4aH . ^na^»i j jjayibgnts . till conapleted, 
cannot 'be wprth :in prefent money anich 
fmore :thj^Ci io/,.?«)d, jherefore, it v^Quld be 
TSeafonable in the jproprjetors of a loo/, ftock 
toigi*? Up. 20/. iforat on fuch terms, in or*- 
^^.tp fave 10/, in hand. 
.. :B.i%t it;fe?oi5r'Q$rtain, that, ia the circuflOir 
jftancejs I anni fuppofing, the public creditors 
« would. be :g]ad to give up a larger fum .thaa 
was e<}uivalcnt to the value of the prefent 
*fum favcd. For, tbeJofs beintg future and 
diftaijt, it would,, in jconfequence of prin- 
ciples necefiary in human nature and often 
fata^Uy .'prevalent, be much lefs regarded thaa 
Wipropo/tion *OJt? trUfe value, - 

But, farther; this lofs would beconfiderr 
ed iij;;geoeral a$ a Ipfs likely to ;fall on po- 
•Aerjty, or foqie fufur^ pvirchafers of ftock, 
: \ and 



aikI not on any prefent ciwiitor^ j and; tibli* 
fequentiy, the faln^ dif|>ofitioti that has 
formed aad promoo^ th€ bubbles which 
have done fo much mifchief in this king^ 
doin> would^ in this cafe^ be made td c^^ 
rate to its advantage. 

I have^ therefore^ certtdnly kept ^thih 
bounds, when I have reckofled that a *e^ 
^iiidteon of 20 1, per cent^ In the capital df 
Ae 3 per cents, might be made^ in the cir^ 
cumftances 1 have mentioncd*-*'»-*~L€t then 
fuch a redu6):ion be fuppofed 10 be applied 
to ^xty millions of the 3 per cents. Thi* 
will leave much more than enough free for 
the operations of the fund; and by ikc^ 
management as that^ which, in 1749^ re-* 
dated 57 millions from an intereft of 4 per 
€ent. to an intereft of 3 per cent, there is no 
rcafon to doubt but it might be accompHfh'-* 
fid in one year, or at raoft in tnxi0 or tbret 
years ; and the confequence would be, that 
a capital of fixty millions would be reduced 
<o 48 millions ^ or, that twelve millions of 
debt would be cancelled without expeiice Mf 
difficulty- 

But this is not the only advantage 
whkh would arife from fuch a meafure.-^^ 

At 
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At the end of the term I have xxientionedt 
48 miHiofls would be redeemable debts» beoiv 
iag 3I per cent, intereftb Thcfe would fell 
mttdi above par i and zjhctmd rcdudion^ on 
condition of irredcemabkn^ for a fim-ter 
term^ vsn^x be applied tp ftich a part of 
them as it might not be neceifary to leave free^i 
ajud thua^ by the fame means with thefore^ 
going, fevcrid millions mdre might be ant)£« 
liilated«*>«-*At the &a^ tiniie the fund, whick 
had hitherto been employed in difehafgfmg 
redeemable 3 per cmts^ might be applied 16 
the difcharge of debts bearing 3} p&i:ent. 
tntcreft, and therefore would, as proved in 
P^g^ 13^9 he accelerated in its operation. 
And at the end of th^Jecond term, it might 
be applied to debts bearing a ftill higher in- 
tereA, and therefore would be ilill more ac-^ 
celerated.— This feems to go to the very 
limit of poffibility on this fubjed.*~Money 
in a fund, never diverted, is improved 
at compound interefl ; and, this being the 
very beft improvement of money pofSble, 
there can be no niethod of difcharging debts' 
fo expeditious. But by the fcheme now ex- 
plained, THE OPERATIONS OF COMPOUND 
JNir^REST ITSELF WOtJLD BE AtDED. It 

would 
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would be cafy to fiiew, that, in 46 yt2a:Sy and 
without the. aid of Lotteries^ anuNDREP 
MILLIONS of the 3 per crnu. migh^ in this 
way be difcharged,- with a prefent annual 
furplus of {a) no more than 900,000 A to be 
incrcafcd in theysear 1781 by 206,000/, (^) 
;which the public will gain by the fedudion 
of the, confolidated 4 per. cents* to' 3 per cents^ 
And this, without all. doubt, Js near xwic» 
^s tnjuch as can J^e: done: in the iame time 
with the fanoe^rjft&jp, by any other ^qmtahle 
,cp^9jl$,^ — With a prefent /annual Titej^x. o£ t 
miUipn^ no more thain ./^^;i/jr-^-z;tf tafllions .of 
the 3 per cents, wo^^d* beconvcrted intg Jifc- 

{fi) About twenty millions would be, difcharged 
without any drfturfemcht of money ; and thc?rcmaihdcfr 
would be difqharged by the. acpurnulation'of the/iMs^^ 
applied, for the firft 25 years, to the payment of. debts 
bearing 3 ptr cent, iittcreft, and afterwards • to- AJbtS 
bearing higher interefts, _ - '^j 

The management above propofed might be applied to 
the propofal in page 156, and would very mpch improve 
it. — That propofal requires aprefent furplus pf a ipillip4 
iand a half ^^r annum ; and could fuch a furplus be gain** 
ed, our deliverance would be renderej^ muth more pro- 
bable and complete ; but that being more than can be 
obtained without retrenchments and favings, which, 
however prafticable, are not to be expected, I have 
been induced to enquire what might be done wixh 
fmaller furplufles, 

{b) In 1782 there will be another faving gained, from 
t^e reduQion oi four milHons an4 a balf^ i-^p^, certt. an* 
nuities, 1758, to an interefl: of 3 />^r r^;//, 

7 annul* 
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Itlflqitki^ foppqfing the proprietors^ one 
itoidi another; to a^^epti in lieo of every 
tcol, flock,. 7/. fehann. for life; And 
fhe>wiioilt> incumbrance on the public occa*-* 
£bned'ftf fueh annuities, would not be ea^ 
tirely reknovcd in kip thaa^w»/y> or per-* 
hzp^vigbty years. 

Were % furplu* of a miilian per arm^ cro-» 
^Ifijrcd ia converting: the 3 per cents, into 
long annuities^ a hundred millions .might in* 
lieed be difcharged, by loclcing it up for a 
$orm of years^ and .offering the proprietors 
4/ f&,imn^ for tha^term, in lieu of every 
joo/#. ftock* .But it would be necefiary to 
makrthe term much longer ihzn forty years ^ 
ile thit will confider the low price of the 
Iwgrj miiadty now at market^ may fatit fy 
litoftJi^ that AO term iborter than Jixty or 
fevikty: y^s would be accepted ; atid th# 
-(jEont ftarpiuSf locked up for foventy .yo^rs^ 
•w«mH, in thcJ wia^ I have propofcd, dif- 

^atge THKCB AUHSrRBD MItLI0N€«^ 

c I irinfl repeat here wdiat cannot be too 
^aaiuch inculcatSed^ that a war would have no 
^jodier effed: on fucH a ibheme than to aid it. 
iThfi operations of the fund would be quick- 
-! _ > c encd 
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ened in the manner explained in p^ 
157» &c. And» fuppofing no diverfions of it 
during the exigences of war^ fuch a demon« 
firation would be given to the public, that 
an unalterable plan was at laft eftablifhed, 
as could not fail to produce the happieil: 
effedts; and to enable government, when 
peace came, to carry into execution fach 
meafures as I have propofed to the greateft 
advantage. 

The lofs of the ttaXVionfurplus^ in a time 
of war, is a lofs that mufl: be fubmitted to; 
whatever plan is adopted ; nor would it, in 
that which I have propofed, be productive 
of any additional burdens or difficulties. 
—'In war it would be neceflary to borrow 
feveral millions annually ; and, at fuch a time, 
the neceffity of borrowing one million extras 
ordinary could not make any great diffc* 
rence : And, as this would be done to con- 
vey a conviaion with which the very power 
of borrowing was conneded, and to preferve 
zfund on which the very being of the ftatc 
depended, none but the befl coniequences 
.could arife from it. The public burdens 
would be even lefs increafed by a wa6 in 
; con* 
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^onfcqncnce of having a million per annum 
during its continuance, thus withdrawn 
from the fupplies. For, let us fuppofc fix 
miUims neccflary to be borrowed every 
year to defray the cxpences of war, five 
millions only of which would have been 
wanted, had not the million furplus been 

locked up, Suppofe farther, that the 

fcheme, by keeping up public credit, and 
throwing money every year into the hands 
of lenders, enables government to borrow at 
I /. per cent, lefs intercft than would be 
otherwife required, or at 4 inftead of 5 per 
cent. — In thefe circumftances, there would 
arife a prefent faving to the kingdom of 
10,000/. per ann.i for the intereft oi fix 
millions at 4 per cent, is 10,000/. lefs than 
the intercft oi five millions at 5 per cent. {a). 

And 

(a) There would, indeed, be an increafc of capital % 
but this we have hitherto never regarded, when it has 
not been attended with an increafe of iniereji. In the 
prefent cafe, however, it would not be ncccffary, that 
the increafe of cajpital fliould make any addition to the 
public burdens. For, ,. . . . 1 

ift. The fcheme might foonbe applied to the capital, 
and would cancel it faJter than the capital oizfer cents. 
on account of the higher intereft it bore. 

adly. The price of it would, when peace came, rile 
far above /»flri and, therefore, it might cafily be reduced 
<« /) from 
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And fuch a faving, repeated every j%vi'XAm 
war, would be an obj^ft of fonap ioiporWncft 
to the kingdom ••"^-Indeed* thwe majTibeJMI 
poflibility of cx)ncGivifig what importat^H 
cffcds ill this way, the eftabliflunent of fuch 
a fchecnc might produce* During iia pcor^ 
grefs in difcharging our debts,: andl bfeforfs it 
could give any relief by the annihilation of 
taxes, it might Jave the kingdom, ^y pre-* 
ferving it from difficulties which would hav^ 
funk it. And every one muft be fenfible of 
this, who has confidered what danger th4re 
is that a war, fliould it become unavoidablo 
before our debts arc put into any certain 
method of redemption, will either entirely 
overwhelm public credit, or fo much weaken 
it, as to produce an impofEbility of borrovir<i», 
ing, except on very exorbitant intereft, and^ 
confequently, of finding taxes fu|ficiently 
productive to pay fuch intereft.^^^The gene^ 

from fix to five millions by the management I have exi 
plained. 

3dly, There are even methods by which fix million^ 
might be borrowed at 4 per cent, and the capital fixed, 

^without inconvenience or difficulty, to five millions. ^ 

Thofe who do not chuf? to give me credit for this, may, 
if they pie^Te, think it a miftake. The full explanation 
of it would lead to an account of the beft method of 
f:ontrading debts^ for which J l^aye her^ |iq room. 
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fjd:apprdienfioh>'fiowr ifc, that tbc liation is 
c^erlofdedi and that its! debts will neVer be 
paid% ^ This keeps the funds near x8'./l^ 
^^/HA lower than tfaey vrere io the l^ feac^* 
In the next war fuch apjpreheivfions wilUn«9 
CfQxfci «nd vpMdncG great danger* But 
{hould it be then fecn, that a plan for rc-^ 
deeming our debts, the moft efficacious that 
poffibttlity itfelf ulbwd^ was going on ; and, 
in- confcquence of being guarded in ibme 
fuch manner as I have hinted, ^ould not, or 
c^uldti(Aeqfily^ be revoked; in thefecircum*^ 
ftance^^ sill danger would be ib far leiTcned, 
that ir might be prafkicable to, find new ta:xes 
which would fupport the expences of war 
during the operations of the fcheme^— If any 
one believes the contrary, let him, in God's 
iname, think what a<:ofiditk)n we are in.*^ 
f hope oor circumftances are not fb dofpe^ 
yai^.~~-Many favings might certainly be 
ii)«kdej without .particular difBculty, in the 
collection and expenditure of tlje revenue.. — 
A confiderable annual income might be de-^- 
rived from taxes upon hprfes, dogs, livery- 
J^r^nnts, and celibacy ; from an increafe of the 
tax upon coaches and plate i ;and from a tax 

on 
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on all legacies and fucceffions to eftatea« 
The lafl: tax would be only obliging thofe 
who had enjoyed the protection of the ftate 
during life^ to contribute towards its fupport 
at death. And 'all the other taxes would 
nQceflarily do good in whatever way thef 
operated. 

But I am got £u- beyond the limits I pre-« 
fcribed myfelf when I begun this Preface.—* 
As the national debt is a fubjeffc unfpeakably 
interefling {a) to this nation^ I could not al* 
low myfelf to omit any thing that appeared 
to me of confcquence upon it 3 and the Rea-* 
dcr of this Treatife will on this account^ I 
hope^ excufe mc, if I have detained him 
here too long and too improperly. — In re- 
viewing what I have written, I am indeed' 
almofl difpofed to congratulate . myfelf on 
having pointed out a method of difcharging 
the public debts in a fliort period of years^ 

(a) Mr. Gordon tells us, that the great and good 
Mr. Trenchard had two things much at heart, 
namely, keeping England clear of foreign broik, and 
paying ofF the public debts. He thought that one of 
thefe depended on the other, znd thzt the fate and being 
of the State defended on the latter. Mr. Gordon adds^ 
that he believed no one who thought at all, could think 
Mr. Trenchard miftaken. Preface to Caio's Letters. 
^ with 
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with zfurplus now in our poffeffion, and the 
INVIOLABLE appropriation of which will 
never be felt, except in efFefts the moft fa- 
lutary and beneficiaL-«-But I fall back into 
diffidence. Much has been before faid on 
this fubjed by writers of more confequence 
to no purpoie; ind we '£hs£ purfuc the 
path w« ^ ve \n^ , tin thp edgp cjf ,^ the .pre- 
cipice: towards which we are advancipg 
awakens m, and ruin becomes certain' and 
lin^oidable.--rThe diftrefs occafioncd by the 
ihock lately given to the Ijuiblc pf paper- 
credit, is> 1 am afraid, a prelude .U> unfpeak* 
ably greater calaniiticsj and a warning to 
prepare for them; ' / 
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C H A P. I. 

^uefiiofjs relating to Schemes for grant- 
ing Rcvicrfionary Annuitm^ and the 
Values of AJfurances on Lives, 

Qu £ S T 10 N I. 

?'3c)9(i'*l Set of .married men enter into a 
» «'A ^ ** fociety for fecuring annuities to 
5 S '* their widows. What fum of 

)KJt^%ji ** money, in a fingle prefent pay- 
** ment, ought every member to contribute, 
.*^ in order to entitle his widow to aa an- 
/imity of 30/. per ann. for her life, eftimat^ 
ing intereft iat 4/ifr cent ?" 

Answer. 

It is evident, that the value of fuch an ex« 
peftatipn is different, according to the diffe- 
rent ages of the purchafers, and the propor^ 
tion of the age (rf* the wife to that of tl^ 
; hulband. Let us then fuppofe, that every 
perfon in fuch a fociety is of the fame age 
^ with his. wife, and that one with another all 
the members when they enter may be reck- 
' B oncd. 



ioned 40 years of age, as many entefiog afNSfne 
this age as below it. It has been demonftrat- 
ed by Mr, De Moivre and Mr. Simp/on^ that 
** the value of an annuity on the joint con^ 
*^ tinuance of any two livM^ fiibtraded from 
** the value of an vinuity on the life in ex- 
" peftation," gives the Irue prefent valu^ of 
an annuity on what may happeti t6 remain of 
the latter of the two lives, after the mher. 

In the pefcnt cafe, the value of an annuity 
to be enjoyed during the joint continuance of 
two lives, each (tf) 40, {J?) is 9.826, accord- 
ing 

" (a) See Table VII. Appendfk. ^' 

{h) Th^ values of joint lives dnd reVerfion^ aldtf<lu€id 
ffofti the BreJId'eu obfervsattionsj affe ttot givtti in any part 
of this work front Mr, De^Mqivreh rule^in \k\l litatifen^ 
annuities on lives. For theie rules are approxitnation«, 
wBicli give refults To tar From tbe truth, as to be, not 
m\y ufetefs, but d&hgen)us. In the ftcond eiTay ih the 

-Ap^etkiix,,ll pa(tk*lar fiiciAttflCiif thi& will ke givu, 
and alfo of the method iii which theft values have be^ 
calculated. 

Mr^ De Moivre has calculated the values offingle lives, 
on the fuppofition of .ai^ e^al dnnunent of life thro' all its 
ftages till the age 0^^6*9 whicd Be coniidered as the ut- 

• ojoft prqlraWfe^tciit of- lif^, yhil| ; kt thj^re be. 56 per- 

_fons alive at ^p^ears of age. It is itippofed that qne.wUl 
die every year tfll, ih 5'6 yeSrs^ they will be all deal. 

" The fWie Wiimittj^peii ^6^46 ^t 41^, ih 46 yelrs. Tb ^. 

I at 50^ ia 36 joefartt and iQ\w for vllpther ages. , The 
number of years which a aivon life wants of 86;. be calls 
the complement oX thit life.' ^'tifty-frxV therefore^ is tlie 
rtfm//<f«w^»f of Jd; 46t)f 4<r, awi jfe 6^-50. '* ' * * 1 

« Thii hypothisOa ^2St% vei-y liludi the iibour tK^flciltiilt'^ 

.ting ^he Values of lives ; >uidjit.is fo,co4)fortnahl|2^o Sjf • 
Hallefs tdblt of ofifervatiotis/thaVtlicfc Is little or no rea- 

-' " 5 ^ fpn 



i»g to t)l>Q pr(jbftWUties,of Jife in the TfafelQ of 
Objfery^tiflo^ foj-m«ci by Df , Bafky^ frQ% «l»* 

v^qc pf a finglc iift 4p y wfs of ag?* (19 glycLn 
bjt Ma jOr-fl<^iw*, ^gre^fftbly to djie i'^nie Ta-t 
ble, is 13.20 (a)i aqci the former, fijbtr^S^ 
froiSK tliQ i»tt«* leaves 3.371 or the |rw i^tp- 
her «f yew? p^ircb»fe, wbkh QWgb? to be 
paid for any givQ« ^nOHItyf 19 b» ?jy9y«i by a 

Ton for diftins;ujfliing bety^een (he values of lives gs die* 
(KigH from tfts Tables and the fame values deduced from 

Iq prder to ^void puttit)^ the reader to trouble* I b?ivf 
given this table at the end pf this worJ^* And I (lave alfo 
given two other tables ivhich I have formed from the bjKs 
of Biertality at Narttapipten and iferwitl^. Tbcfe Jaft 
tgbles anfwer more nearly tp Mr. Di Moivri^ bypotfaefis 
than even,pr. Halley's table ; and the difFeifnce hetwee;i 
the values of Jingle ^wAjbint lives by the hypsthejis^ and the 
fame values coqiputed iftrtAly from the taides, is ^en^-» 
MJIy lefs in tkefe lahlea thai| in Dr. ffalfffs^ as y^ill be 
4^WQ 'it\ ibc h(\ f if^y* When, tberefore, \ti the coi^rfe 
of this work the values ^( Jingie and joint \\yt%^ .^re men- 
tioned, as g4ven agreeaUy t6 Dr. Halky^s tA\e^ it muft be 
lil^^ferAoed, tJi.^| |;hey gre tpk^fi frpqi Tabje^ VI. stni VJL 
in tM Appendix, ^nd giycn in ftriflk aj;neetp^nt onjy fp th^ 
hfpeiheJhy^nA that for this reafbn, they are in reafitvitili 
ndoreepoformable to the Northampton and Nonvieh tholes. 
^ Th^ iithabhanis oS London^ as h well known, not lir-: 
it^^fQlof)^ 9s tb^ left of mankind, t\i^ values of^W^an4 
yi/«/ fives there, are confi^era^ly lefs than thofc ju^ men- 
tioned. And, therefore, whenever I have had London 
lives in view, I have givf^n particular np^iq^ of jt, and 
taken Jtheir values from Mr; Simp/on^ who has calcuUt- 
ed them with much accuracy from the London tables of 
obferVation. See Tables X. and XL 

(a) See Table VI. Appendix. 
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pcrfon 40 years of age, provided he furvivcs 
another pcrfon of the fame age, intercft being 
reckoned at /^per cent, per annum. The an- 
nuity, therefore, propofed in this Queftion 
being 30/. the prclent value of it is ^o mul- 
tiplied by 3 37, or loi /. 2j: 

By calculating from Mr. Simpfon's Tables^ 
fa)^ formed from the bills of mortality of 
London^ this value comes out 102A i 

The difference in the value of the revcrfion 
will be inconiiderable, whether the commoa 
age is taken a few years more or lefs than 40* 
Thus married men of 30 ought not, accord- 
ing to Dr. Halley% Table, to give two-fifths 
of a year's purchafe more, for any given re- 
verfionary annuity for their wives, than mar- 
ried men of 50, provided they are of the faijie 
ages with their wives ; and one quarter more» 
according to Mr. Simpfon's Table. If the 
wives are younger (as is generally the cafe) 
there will indeed be a confiderable difference ; 
for the value now determined would be. 1 20 /.' 
according to the Brejlaw Obfervations, fup- 
poiing the two lives to be 40 and 33, 0^ 
that wives are one with another feven years 
younger than their hufbands i and n 8 /. 10 /. 
according to the London Obfervations. 

. (a) Sec Table .Xk and XL Appendix. 
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*' Suppofing fuch a fociety as that d^fcrib- 
ed in the preceding Qucftion, to be Hmit- 
tcd to a certain ntimber of members, and 
cbnftantly kept up to that number, by th^ 
admiflion of neW members as old ones are 
loft, in confeq.ucnce of their o^^n deaths^ 
and the deaths of their wives : What is the 
number of annuitants which^ in fome time 
after its cftablifhment, will come, to be 
conftantly upon it ? 



- • , An s we r.- .','- .• ■' ) 

Since every marriage pf6duces cither a 
^idow or widower ; and finceaH' marriages 
taken together would' produce as many wi- 
floWs as widowers, were every m4n and^ his 
..wife of the fame age, and the chance equal 
which fhall die firrt ; it is evident, that the 
number of widows that have ever exiftqd in 
lihc world, would, in this cafe, be equal to 
half th^ mimber of marriages. And what 
would take place in the world, muft alfo, on 
the fame fuppofitions, take place in this fo- 
ciety.— In other words ; every other per- 
ibn in fach a fociety leaving a widow, there 
muft arife from it a number of widpws equal 
to half its own number.— ^But this does not 
' determine what number, all living at one and 
the fame time, the fociety may cxpedl will 
B 3 come 
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come to be conftantly upon it. For if every 
widow lived jt4> more. tban.py oar, the fociety 
would 'Uevor have more annuitants upon it, 
thahcame on iti a year. Aftd on the 001^7 
^fary, if none ever tlied, the number of auT 
huitahts, would go on increaling forever.— r 
**l^is, therefore, neceitary, in order to antwcy 
the. preTeat enquiry, to determine how long 
the duratioif 6i Jurvivorjhip between .perlon? 
pF f qiaaT ^ges will be, ^compared with the du-: 
ratiQp<)t marriage. AniS tlie trutli is, tliat, 
fuppofihg the probabilities of life to decreaf? 
uniformly (aj^ the former is equal* to Ithe 
Jatter ; and confequently, that the number 
o{ farvivors^ or. (which i&';the fame fuppo- 
fing no fecond marriages) oi widows and W- 
dowers ajivc together, which will arife fronj 
gny givea iet of fuch marriages conftantly 
kept >xp, will be eqUal to the whole nuiixj 
ber o|* nurriages.; :or JJ^^bf them (the nu«i7 
ber oi widows in particular) equal to half 

^f j That ic, fupppfing that out of any given numWr 
illvfe'^taiiyla^e, the fame ttufnbef t^ill di'e every ^^eir'^tfil 
stH tit dead. See the pi-feeeBing holfe. Tliat on this fcyJ^ 
jpoth^i, ;the duration <rf/urvjyqr&ip is equal to ttfe i]^^ 
ration of marriage^ when the a^es are eqiial ; or, in othex 
words, that the expeSfdiion 6f two joint lives, the age4 
Ireifpg e^u^l, is. the /arte with 4he expe^atton of fbrvivor-* 
fcipj.may/be Icwnt^from the.i^th an4 20th problem^ of 
^r. l)e ^4»«r^'fi treatife on annuities ; and a demonftra- 
^fon-bfit, together with a particular explanation of'fhis 
ftit^teA, m^y btelband -at The 'beg?mirn^ of tlife firft Efeyi 
fo whteh Ltti^ft bttg the reader to turn, sfiie isat W7* 
If)/^ 4bc)Ut |he full meaning of what is here faid, 

the 
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0ie number of marriages. — ^Now, it appears 
^at the decreafe jin.the probabilities of liftf. 
Is iti faft nearly uniform. According to the 
Brejlawy the Northampton and Norwich Ta- 
bles of Obiervation, almoft the fame#p«m- 
hcts die every year- from 20 years of ?ge to 
jj fa). After this, indeed, fewer die, and 
Xiit - rate of decreafe in the probabilities of 
life is retarded. But this deviation frofli the 
iiypothelis is itaconfiderabJe ; and its efFe<a, 
"iii the prefent cafe, is to render the duration 
,of ftirviVorfhip langer than it would other- 
wife be* According to the London Table of 
Obfervations,' the numbers dying every year 
begin to ^cpw lefs «t 50 years of age; and 
from hence to extreme old age, there is ;a 
'Conftant retardation in the decreafe of thp 
j>robabilities of life fbj. ,Upon the whole, 
therefore, it appears in anfwer to ,the pr«-^ 
fcht <3Si^cftion, that ** acicordirt^Jto the three 
^* former Tailej of Obfervations, and fuppo- 
*^ l&ng no widows to marry, the number 
'^ enquired ^htr h fomewhat greater than 
*' half the number of the fociety^ but, ac- 
^ cording to the^ London Table ^ a ^ood deal 
i' greater r * 

It muil be oarefuUy tOfiPdittbered, that this 
has beep dc.teraw;ied, on tiieiuppojOLtipn^that 

(a) Sec Tables lit. iV. and V. Appendix. 

Ik) Theri;afoa of tbis .dkRcccQce- between Hit London 

and other Tables, will be giv^n ^t the^cjftd of the fourth 

Effay. ............. 
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hulbands and their Aviv^s are of equal ages, 
and that in this cafe it becomes an -^quapl 
chance which fhall die firft. In reality nei*' 
ther of thefe fuppofitions is joft. Hufbands 
in general are older than their wives.; apd^ih 
equal ages, the mortality of males has fceen 
found to be greater than the. mortality, c^f/er 
males. For both thefe reafons, Jtis mjiXGh 
more than an equal chance thiat the hufbj-njd 
will die before his wife, or that the woman 
(hall be the furvivor of a marriage, an|djnot 
the man. This will Jncreafe confidqr^bly 
the duration of furvivorfbip oh the part.Qf 
the woman, and confequcntly the numW 
enquired after in this Q^eftion. The,mac- 
riage of widows will alfo diminifh this num- 
ber, and the operation of thefe caufes will 
be different in different fituations. But it is 
by no means to be expeded (in the fituation 
of the focieties I have, in view) that the di- 
minution from the latter caufe will be con- 
fiderable enough, to overbalance the opera- 
tion of all the other caufes which have bcai 
mentioned, and reduce the number under 
coniideration fo low, as half the number .of 
xmxxvaigtsfaj. 

SC HO L I u M. 

;In I^ondon it appears; that there is a re- 
tardation of the decreafe iq the probabilities 

(a) It will be obferved hereafter, that this obfervatipn 
has been found to be true in hSt^ 

S ot 
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of life^ which renders the duration of furvi- 
. vorfhip between, two Uyes (f( equal ages, con- 
fiderably longer than their joint continuance* 
It feems worth bbfcrving, that this is the 
reafoh why; ' thoiigh the probabilities of life, 
arid therefore the values of fingle and joint 
lives, arc left in London than in other places, 
yet the values of reverfions depending on fur- 
vivorfhips, are in fome cafes greiater there. 
It is proper to add, that this likewife is the 
reialbh'why, iri calculating the values of joint 
1ivc5 and revcrfions, the preferit value of an 
anhuPty payable yearly to the furvivor of two 
equal live^, niay cofne out equal to, or even 
greater than, theprefent value of a like an- 
nuity for rihe joint lives. As an annuity, du- 
ring fuch furvlvorfliip, will probably not be-* 
come payable for Tome years, and therefore 
the money given Tbr it will have time to ac- 
cumulate, it is maiiifeft, that the value of it 
could never be equal to the value of an an- 
nuity on the joint lives^ the payment of 
which begins immediately, were not the ob- 
servation now made true. 

Qjj E s T I o N TIL 

*« Such a fociety as that defcribed. in the 
^' preceding Quei^ons ; being fupppfed ; in 
'' what time will the. number of annuitants 
'* upon it come to a maximum t* 

A N s- 
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. Jo:of4ff ^Be rijLQije plear la «if>vqriiig)tHip 
Qticiyoxi,/J will ifirft rfoppoi^jtthc.foc^e^^p 
comprehend in ftjrpm ils :iirft ieilaUi^^ 
al/^^c roairried perfons pf tts^/.ages ,p«?<iy to»rii 
or coaixtrjj wherje.the:numbcr.of jieQplefpnr 
tinup conilantly ibp jQune. Lp this caie, |h^ 
y . whole xaoUfdivc bodypf ^icmib^r^ wiU^bi?^ 
^ ^exTigreiatcft.agCp at the tifoe of tW^ftal^i^^- 
4peut pf,;.thje focietyj and ihe^ ^iiJ^ipihev..^ 
,m&mbcvs/ toj^ether with the.nQ(uip.Uer^f.wi- 
, xiaws Jeft every., y,e^r^' wilU t^^Qg/flnc ypv 
„with another, adq^it qf jpip.if^cr^a^^ 
niuioi?.. The nuxnbej of widpwf in lUettoi- 
^etber, ,(^rived from any gjx^ep, flonpfber coin- 
ing on;afpdety .every ye^r,^wiU^ 
.tioually^/'till as :cq^nj4ie.|aff as ^e^dfiefl 
xwy^jfear.; that,;?, 'laii;thcy cpipexo die^ 
.asJaft as ppffible*^ ^ut they caniwt die<)^ 
^s iail as .polEble, 'tBl the whpie x:;Qlle(9;iv,c 
_body of iwidows arje at, their greater ^g!^ ; •or, 
*till there is aniong titi^epi.thegreateftnuni^r 
poffible of the oldeft widov^^s ; and, therefore, 
pot 'till therc'has Uepn^ time far an acceffion 
tp the pldcft wido w.s, from the youngeft part 
'df Hie'widowstha|:^tPtne'on annually. 

Let trs, for the' fafec;of ^eater prcpifion, 
divide the whole '^ttiedinrii of widows that 
come on every yetif;^iii<o different cfeflis ac- 
cording to their different ages, and fuppofc 
fom? to be left at ^6 years of age, fome at 46, 

fome 
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<bw»ft at ^<5, attd fo*fie «t ^6. The widows, 
cotttotly in life tog*thfef > derived from thfc 
fif ft <rkrs> will t^mfe t(^ iheir • gf eateft age^ 
ttiid «>. k ^nutkimuhii itt ^o years^ fuppofing 
>wi*!h* Mt. De M^ivr^i 86 to be the utmoft 
feSttent of life. . The faftie^will happen to the 
ftfeind ciaft iri 40 yetfrt, atid to the thit^d ift 
;^6 y6*¥s Y^^y. 'But the wh()le body, compoi^ 
*jd bf^hfefe clafft^, will not come to a maxi'- 
¥num^ <*t\\\ the f^e happens to the fourth or 
youttgeft clafs ;' thaft iSi not 'till the ehd rf 
6o'yieafs. Aftef «his, the atfairs ef the ftxriety 
Witt ^tome flat'imaty^ dftd the number -of 
attttui taints upbri'-'lt ^' all ^ages will keep al^ 
Ways wearly the ^famtf. 

• = Sacf) u the drifWe^^ttt this QueftioJi; Tup- 
pofing' a loticty ip6- 1>igin With its complete 
jiumbfer ef me*hbert, corififting of married 
jperfbh^ of all ageSj ii^ihe fame pnoportions to 
Wie another, with the' pFoportibn^ in which 
they exift in the wbrld.— ^If it begins with 
its <iomplete number ttf members, but at the 
'fame time admits >o^^ above a particular 
«ge^! ff, for inlfeihefc, it begins with 200 
lumbers all under 5^5, and afterwards limits 
ftfelf to this number, -afwi keeps it 'up by ad*- 
mit^fng every year, 7^ ^11 ages between 26 
ftttd ^0, new ttietnfeers as old ones drop olf} 

' i. 

(nyi^ the Appendix i wote (A), a rule is given, by whidl 
the numbers alive at the end of any particular number of 
years ai3y be very eafily determined. 

.in 
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in this cafei^thc period B^cefliiry to ^dng on 
the maximum of annuitants will j^e juft dou* 
bled. For, in the firft place, the whole col* 
ledive body of mem)ber$ will be 60 years vx 
getting to their greateft age, as mfty cafily 
appear from what has been juft faid. The 
annual medium of widows, therefore, that 
will come on the fpciety will increafe con- 
tinually for 60 years i it being evident, that 
the older any fct of married men are, taker? 
one with another, the fafter they will leave 
widows* And after this annual medium i^ 
increafed to a maximum^ 60 years more will 
be neceflary to bring to a maximum the num-r 
ber in life together, derived from fuch a^x^</ 
annual medium conftantly coming on.- If 
fuch a fociety is arty number of years in gain- 
ipg its maximum of members, the time ne- 
ceflary to bring on the maximum of annuitants 
will be ftill further prolonged, and will be 
equal to twice 60 years with that number of 
years added. — Moft of the focieties for grant- 
ing annuities to widows are of this kind ; 
and, therefore, fuppofing them to gain their 
complete number of members in ten ycars^ 
and for ever afterwards to preferve it, the 
number pf annuitants upon them will go on 
increafing for 1 30 years, — It is proper, how- 
ever, to be remembered, that the increafe 
will be quicker at firft, and afterwards flower ; 
and that^ within 20 or ^o years of the end 

of 
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of this teirm, it will be fo flow as fcarcely to 
be fenfible, though ftill real. 

All who will beftow due attention on this 
fUbjed muft fee thefe decifions to be juft ; 
and a demonftration of them might be giveq» 
in a form more ftridtly mathematical^ were 
it neceflary. 

Qjy £ s T I o N IV. 

** Suppofc the members of fuch a fociety 
as that defcribed in the preceding Quefti- 
ons, to chxxittn'dkingannual payments during 
the continuance of marriage ^ in lieu of the 
fum which the reverfionary annuity for 
their widows is worth in prefent money : 
What ought thefe annual payments to be, 
eftimating intereil at 4 per cent ?" 



€€ 
€4 
€t 
€€ 
44 
M4 



Answer. 

This will be eafily determined*, by finding 
what annual payments, during two joint lives 
of given ages, are equivalent to the value of 
the reverfionary annuity in prefent thoriey.'-^ 
Suppofe, as in Queftion L the two joint lives 
to be each 40, and the reverfionary annuity 
30 /. per annum. An annual payment during 
the continuance of two fuch lives is worth, 
according to Dr. Halley's Table of Obferva- 
tions, 9,82 {a) years purchafc. The annual 



(a) See Tabic VII. 
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paytnent then ought to be fuch as. being vAwU 
tiplied by 9,82, will produce (a) L ioia> th^ 
profent value of the annuity in one payment 
by Queftion I. Divide then L\o\.\ by 
9.82) and the (jmtienty or /. 10.3 wiU bb 
the anfwcr,-«-^This is very nearly th^ an^ 
nual payment of all the membera at ]3o aven 
rage, fuppofing equal numbers to offer them- 
felves for admifiion of every age between 30 
and 50, As Hiuch as fome give lefs, Qtljprs 
oufiht to give more, according to th^ir ex^ 
cell of age. Thus, the annual payment of 
4 married perfon, 30 years of age^' ought tp 
be /•9.59i and of a perfon 5a y^ars of agq 
/.H.33.— — If the values of joint lives and of 
the reverfionary annuity are taken agreeably 
to the London Table of Obfervations, the(q 
annual payments will' be, for 30 years of age 
(^), /• 10.9,— -for 40, /•12.5, — ^for 50, /.1 4.5. 

If 

{a) Parties inr notice (Bould be taken of ^c method 
of notation here ufed, becaufe it will be garned through 
the whole of this work.—- — The figures on the figh'^ 
kand of the fiiU<-pQint> figaify the decimal p«r^ pf iL 
Thui^ /,ici.i9 is 101 axui the lotbof i /. pr t\oi\ 

and %u /. Q 39i ^^ /. 9, and 39 hundredths ^f i/. or 

A 9 : 7\f. : to/ /-ii-SS? is /.ii, and 33 hondr^dth^ 

of 1 /. or /. 1 1 : 6 X. : 7 d. % - .»^ la geqeral j ii flioulf) b« 
remeoDbercdv th»t 3 killings aHowed for ^very unuii) 
the firft place of decim^l^, and two-penc^ half-^enriy foj 
^very unit in the fecond place of decimals^ wilt' give, 
nearly enough) the value Qf tks, deciiiial f^t ^.crveiry 
fuch cxprcmon. , ; 

{h) The value of two joinf lives of 30, taken froni Ta- 
ble XI. is 9.6. This fubtra^led from the valae pf the 
Jife in expectation, or from 13. i, by Table X. gives 3(.5> 

the 



If cither the fate of infercft is fuppofed. 
lotrer^ or wives are fuppofed younger than 
their hufbaods^ the anoaal payments will be 
sdcreafed. But there k no occafion for po^int- 
iagout particularity the difference. Ir may 
be eafily found in any cafes by the dire<^ioils 
how given. Theiie is^, however, one obfef- 
vofton which ooght to be here carefully at* 
tended to.-N^Thi^ method of calculation fup*^ 
po&s, that the firil annual payment is ndt 
to be made 'till the end of a year. If it is to 
be made immediately ^ the value of the joirtt 
lives will be increafed one year's purchafe i 
and, therefore, in order to find in this cafe 
the annisal payments required, the vihit in 
prei^nt money found : by Queil:^ L mitft be 
divided by the^ valu^ of the joint lives in^ 
creafed by unity, and, m this way, the: prcr 
ceding value) at 4 per cent, jfccording to the 
Srejlaw Obiervations^ will be foiind teibf 
y-8*6c*— /*9v35^— Aio.o7*^;r-A<?cordiag tfx the 
iLwdofi Obieivatioas^ l.io^^^Ln.z^r^Liz.y. 

the fiitqnber of yd^re purchnfe whkh tti akinnvtjr ftnziHip 
of 3p years of age, afttr another Itfe of the fame age, is 
Nvorth. ' This remainder, multiplied by 30, gtves 165/. 
ttfe^aJut in a fihgic payment, fuppofifig the reteiibnafy 
annuity to be 30/. . Aad 105/. divided fay ^, givtid 
i. 10.9, the value o( tbe^fame annuity ii\ anniikal jk^y^eota» 
daring the joint continuance of the two fives, according 
lo the XfewA» abfehratit)n^.~"fiy fimilar operations aH che 
cSthei" ^akie^ abov^ § iveti liave been founds • - - « - ' "^ 

"^' — ** QjJ E s- 



1 6 . ^eftiom concerning 

Qjj E s T I o N V. 

** A focicty may chufe to make abater 
•* ments in thefe annual payments, krid td re- 
** quire the remainder of the value of the 
*' revcrfionary annuity to be^iven, in fines 
** or premiums at the time of admiflion; It 
•* may, for inftance, chufe to fix the aanuai 
." payments of all the members to 5 guinea^; 
" What, in this cafe, would be thei premium 
** due at admiflion, the annuity being fup- 
** pofed 50 /. per annum^ and intereft being 
^* ?X j^ per cent r* 

Answer, 

Ffom the whole prefent value of the an- 
nuity in one payment, fubtraft the value of 
5 guineas per annum, during the joint lives ; 
and the remainder will be the anfwer. 

Suppofing the joint lives, both 40, the 
whole prefent value of the annuity in Ofle 
payment is, according to the Brefiaw Obfer- 
vations, Aior.i, by Queft. L— The value of 
5 guineas ^^r annum, or of 7-5.25 per annum, 
during twd fuch joint lives, is /.^\2£,' multi- 
plied by the value of the joint lives ;. that is^ 
•5.25, multiplied by 9,82, or/.5i.55; and 
this fubtradted from Aioi.i, gives /•49.5, 
the anfwer required for two lives at the age 
of 40.— The anfwer found in ttxe fame, way 
for two lives whofe common age is 30^ ia 
/*46-5,— and for two lives at 50, 50/. 
I -s Accord- 



• AVcoMittgtoihe£(?»/d>iOl)^^ 

Vila** arc, for two lives at 3bv. /;'54.6.-^At 
-40, A?9-4-^At CO, /.63.^. .- ; : ' • 
If the firft of the annual paylnttit^ls to bfc 
tnadfe^inlmedidtdy/ the true anfwer will,; in 
-ej^ery inftancc, be the vklues Totted- in ^thfe 
manner now direSed, ^liminifhed by the ant 
'tJtial payment i or, iil the prefent cafe, ^ 
gtimeas left than the vialucs; fjieclficdJ V 

• ' 'Tile valiieis, in- 'premiums -and* annkal f&j^ 
mtntSy of any cither rcVcrfionary annuity, will 
te as much greater or lefs thatf '\htefei as the 
annuity Itfelf is greater t)r left.^ ' • • " ''^* - 

•* A pefiori ^5 ytial's of age wants fo bujf 

^^ an. annuity,, for what may; happed. to re-^ 

*^ main of his life after 50 years of iagtf. 

** What Is the Value of fach iii annuity in 

^* ready money i ;ap4 ^^ ^^ annual p4kyments% 

*^ 'till he attains to the £ad age; that is^ in 

** annual paywrats for i^ yeafs, fubjeft itj 

<^ the mean time to failure^ fliould his li£i 

'^■. '\ A n's w' E Sii '■"*"' .'j /' ' ' 

Thfe pfefeiit vduir of filch an. arinijify is 
thcfrefenf yaiud.of :a life at 50^ in OKmey to 
be received ifyhirs hence, and the payment 
of which depends o:n fhe contingency of the 
continuance of the given life 1 5 years^ That 
is^ it is equal to the value of a JilH» at §od 

C multi« 



lp«WpK?ji;>yj^ I -htfi he 

fjqcciv^d at the end of \^ Jf^afs* ai^^ ^l4>; hy 
the probability that tj^e^vf n.ljfe w^l cqa- 
fkijxc (q Ipjxg.'^j^ life, %lii5P^ .acccH;ding to 
jj^r; jD^ il^^r^'s-vi^iu^ and recfe- 

<)i>ing[ ipftej'(§(i:?fc:4^'/«^'^^«6 is worth ii*34 
yrC8ir5.;pv?rcb.%fe "^he pjr^^t, v^«e of x^ 
to^bc reGeivc;4: at tfte eprd qf 15. years, is^ tjf 
Table 1^0,5^5^3. . Ai^jfeq pf9t?ahaU|;y .tfeat 
A lif<\^jt . 35,b.wU . cpntiqvef : 1 5^ years, is^ ,^c- 
CQxdipg to th^Br^w Q%JEf^fztionsir^ (a}^ 
A^i^\S^I^^^'f^^ n)idtip\ied.by. oni^ 
another, give^/j4^4^ p/,jl^^npij|b§r ofiye^rj 
purchafe that ought to be given for the an- 
nuity. — Thqvannifi^yi difOr tdpg fuppofed 
co/. its value in prefent money is 222 /. 

any nujmb^iQ6yca(ij o^ attgi^,t;9ia ^ivpi age^/is, (4|s k 

JreU.Mnpwn) xfefr^^o^wJvQfe.««?wr^/^ is the pui^r 
er of thd'Iivine in^ahjr. 1 aWe pf 'Obfervations oppofitc 
l^'lhe'jfii^ a^i*&id[^difAnifftatorit'^ihe number oppofife to 
rtie prpftAti>g^ci£ith4.giieniIifew-3rbus, in tbe,picpfeht 
inftancc^ .j^6 iSjf^?,nuipbef .ijn I^r. H^e/s Tahl,e ,Qpp©» 
!ifCjto.5p, anrf*4Q0 tWnjLimj5cr bppofiteto 35.—^!^^ (pf 
ttc*oidS dP't^W 7^'-'isvthci'efcre,^tte probability that a 
perfon whofe age is 35 (hall attain to 50, or live i^y^atV. 
In the fame manner it^will appear, that, according to the 
fame Table, the probSbHity thaf a perfon at this age (hall 
liye^ 25 years, is ||^.; -or-iicarly jan^eyen-chance. - 

* * At iiiriham^m*:it(i^No}wU%'ipe^ at the fame ag^, 
bas an^ev^ tbaiice of tivinig^-'aoUrears^ 'butin-I^^^^ 
fc?Kf}y^^,Yf5pfe,;.SaeTaMc^-I^^^^ V^ a^4.yin, 
Apipeodi;;,^,! jvlll^ada, though, foreign to my prefent 
puJ'PQf^^ ttoraf mbn at th*d faitie ageliafc in fhefe 'towns 
abetter cMAft^ 6i livings oReyear; than hi Lori^^ in the 

* -! '^ * * Iflf 
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' Ih drder to fidcf this* value rn afinual pay-- • 
AfTiprjE, while the given life is attaining to 50^ ? 
itis-iwceflarjr to lk*d the value 6f an annuity* 
fttr 15 years, ikfejeft to failurfe on the ex-f' 
tindton of the given lifd. And the value oP 
fwch alt^aiirtui^ is^ civijaentty;. the lali V^ue- 
fcrbtrjK^ed froni thfe'/Wlbe'of the gjivertlife/' 
br-i iti th<5*pi^cfent iflftancei /•4-4.4* fubtradted ' 
from ti2*97* (Sec TaBfe VI, Appendix) thaf-^ 
i»,;/. 9i5'3.-^22//tfifehi beingitheprfefcrit va- 
lue of -^d annuity bf 5x^A for thd rerijainder 
t)f a life how 35V after attaining to 50 j arid- 
9.53 being the number of years purchafe^ 
\^hicH ought to Be given for "ah annual' pfay- 
hieht to^laft I5,y.ears'i if a lift now 35 lafts' 
f6 loh^i it foll6v^Sf that the value of the fame - 
annuity in annual paytnents^ 'till this life- 
attain*' tb 50,- is 2^2 /. divide* by 9.53 ; x)r 

This ealculatibri fbppofes, that the firft of 
tbc anntial payments is rtot to be made 'till^ 
the end' of a^ year; If the firft paymierit i*' 
Made" immediately i ^e Value *rill' be, thd 
Jingk paynierit divided by the value of the hfd' 
for the given term iricreafed by unity ; that is^ 
in the prefent cSstfe, X2Z U divided by 10.53 j 

iftiie Value of t&fe atiiffiiityifc ied^iitA irff 
ft^fiiiglc piiytneMti (:>v«r-and ikiikt any: given ^ 
annctal p&ymorit^i de^ua-the vt^tte'ttf-thean^^ 
nuAlpaymentfroflSUhfe wholes Gallic ill a<lini- • 
gie prefent paytribAt^artd th« nrtntttbdcr ^\\\ ■ 
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20 ^ejlions cdncerning 

be the anfwcr. — ^Thus ; let 5 guineas, in tb^ 
prefcnt inflance, be the given annual pay--, 
ment for the aillgned term ; and let the. en- 
quiry be, how much more in prefcnt money 
the fuppofcd annuity is worth. By what has 
been juft faid, 9*53, multiplied by 5 guineas, 
that is, 5a/. is the value of the annual pay- 
ment; and this fum deducted from 222/.^ 
leaves 172/. the anfwer. 

If the annual payment begins imniediately^ 
its value is 10.53; multiplied by 5 guineas, 
and the anfwer comes out /. 166.75. . ;; - ^ 

. In this way may be found- the value, in 
fi^igle and annual payments, of any otheran- ^ 
nuity, payable to an affigned life, after a given 
term of years, taking any valuation of lives . 
or intereft of money. But care muft be ta- 
ken to remember, that it is the title to the 
annuity that will commence at the end of 
the given term, and that the firft payment ^ 
is not to be made 'till a year afterwards ; 
that is, in the cafe here fpecified, not 'till ; 
tlie end of 16 years. 

Scholium^ 

The value of tht remainder of two Joint, 
lives, after a given term of years, is like wife 
the valuecof i:A due at ihe end of the giyen 
term, multiplied by the valu? of, two .joint 
lives, each Qldfcr by the given teroi than the 
given Jiyes.; aud this prodi*^, multiplied by- 
the prabjijiality,:thdt ihe given joint lives ihall. 

, not^ 



Reverfionary Annuities &c. 21 

^ot fail in the given term ; or (which is the 
•fame) by the produdl of the two probabili- 
^ties, that the finglc lives fliall each continue 
the given term. And the value of an an^ 
nuity, on any given joint lives for a term of 
years beginning now, is this laft value, fub- 
traded fronfi the whole prefent value of the 
jpint lives- Thus; the value of two joint lives, 
one 40 years of age, and the other 50, (fee 
/fable VII.) is 8.91 ; which, multiplied by 
9*^7 5 5* ^^^ value of i /. due 10 years heince, 
and by ttt, (the prabability that a life at ^o 
iball continue 10 years) and alfo by ^^4* (tn« 
iprobability that a life at 40 fhall continue 10 
years) gives 3.92, the prefent value of the 
remainder of two joint lives> aged 30 and 40, 
after lo years; and this value, fubtraded 
from 10.43, (*^^ value in Table VII. of two 
joint lives, aged 30 and 40) leaves 6.51, their 
value for 10 years. 

As the value of the longeft of two lives is 
always the value of the y^/;?/ lives, fubtradcd 
from the fum of the values of the tvfo Jin^k 
lives ; their value alfo for any given term, is 
the value of the Joint lives for the given term, 
fubtraded from the fum of the values of the 
jfingle lives for the given tcrm^^, 

The truth of thefe rules may eafily appear 
without particular proof. I have, however, 
pointed out the method of denionft rating 
them in a note faj at the end of this work,. 
.(a) Sec note (B) in the Appendix. 

C 3 By 



#2 rsB^r^?^ ^^Mcermng 

By fimilaf piperatiops^ may be ^ml^^ 
Values of 3 or more joint lives, jOT the longeft 
pi three or more lives, for a jgiven ferpa of 
years, or of what (hall remain of tjiciji af)«f 
^ givcij term of years. 

QjJ E S T I O N VJI.. 

** The prefeht value is requited pf an anr 
'* nuity to be enjoyed by one life, for what 
f ^ may happen to remain of it beydpd anOT 
^^ tber life^ after a given term ; that is, prb-r 
V vided both lives cpnflnue, from the ,pre? 
^* fent timc^ to the dnd of a given term of 
t* years ? 

Answejr:. 

Find the value of the annuity for two lives 
greater, by the givejvteym of years, than the 
given lives. Difcount this value for the gi- 
ven term s and then, multiply by the proba- 
bility, that the two given lives {ball htk 
continue the given term; and the produA 
will be the anfwer. 

E 3f A M P L E. 

Let the two lives be each 30. The terrn. 
fcven years. The annuity id/. Intereft;^ 
4 per cent. ■ The given lives, increafcd by 
7 years, become each 37. The value of twQ 
joint lives each 37, is (by Table YII.) 10.25. 

^ ' The 
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Revefytoridry Annuttk/^ ^ 2^ 
tKc' Value of ztv^cYitc ^tj^7,.Js j(^)^:Ta:^ 

tie fatter, isi./^2g 6r the value p^rin annuity 
for the li^e of a.fJcl^ii 37 y»^i ot age, aftcj 
another of the iapSe. ^gc, by'Q^eft; h^—^.\z 
^ifbpbntcd for 7 years, (that.i|L puldplied by 
b;76, th"e*value of \ j. tiiie at tpic rnd of feveni 
vek'f s,; 'f)y ^TaBfe TO is a-6.-—T5c probability 
^^at a finglt jiife at 39, ihall conttnue 7 ycars^ 
Is, (by fne 'hyppthejSs eMlained page 2.) 
yIY^^. The pVobat)ility, thi^refore, that two 

.... * fuch 
c • • ' " . . , . * ■ ' 

{a) In this cafe^ it is' 6n fome accounts \)c/^, as well 
%t1cali)srfis to tatc tfie <prdbaWlities of life fVbtii* the h^pq- 
•thcfit3i rather than immcdiitely from the IfaHes. — Fifty* 
%x perfons being fuppofed alive at 30, 9ne will die every 
year» according to the hypothefis. At'tne end of fcven 
5^eRrs then, t)ie ntiitiber of the living will t/64.9, and ^ 
WOT' the odds of 7 to. x, is^ by note, p, 18, the probability, 
jthat a life, a^ed 30, will continue 7 years ;.hpd this fracv 
tion, multiplied by itfelf, is the probability;,) tnat'two lives 
'6i tnis age, diall holh cotifi'nuc 7 years. In general, it 
imift beipeniiemberedv that the probabHityi that ix\^ xy:o 
or more events fiiall ^/(hagppen, is th^ pfochift arifkig from 
multiplying' by one another, the probabilities of all the 
events taken feparately. The probabiliqr, therefore, that 
ixij nomber of perfons will dl live any given time, is 
fishtly found by multiplying into 6ne another the ptoha- 
biTiiSes that each of them v^ill live that tFrne. — xx, may 
•ftirther )be of ufe to fom'e, that I (hould phferve here, that 
the diiFereiice between uhity and 'the fradioh expreffing 
the probability, tfiat ah event will happen, gives the 
probability tha^ h will nat happen. Thus ; the probabi- 
lity, that a perfon 40 years of age will' " live 1 1 years^ 
is, by the "Brejlavo Table fl^.. The prbbabilify, there- 
fore, that he will not live ix years, is |^ fubtra£ted 
C 4 fifoin 



*4 $^^^ions concerfting 

fuch lives fhall both <:ontinuc 7 years,- 19 
•TTTT, or^ in decimals 0.765.^^11(1 2.6, mul/* 
tiplicd by o.^d^, is 1.9S9, the niimbcf of 
years purctxafe which oqght'to be Qi^tn fof 
an annuity^ to be enjoyed t^y % life now 30 
years of age, after a life of the fame age, pro^ 
vided both 'Continue 7 years. ' The annuity 
then bein^ 19/. its prefen^ value 15 /. 1,9.^9. 
'. By fimilar operations, it 'may be fpun?(^ 
that fuppofing the term one year, and th^ 
ages and the rate of intereft the fame, the 
prefent value of the fame reverfionary an- 
nuity is /.32.4; and that if ilie ^erm is 15 
years, th? value is l.().!j. . 

For two lives each 40, thefe values are 
/30.33.-rr/.i7.44. -rr-/.7.3. thc term being 
i> 7, or 15 y?aK. .. : 

For twQ lives each 59, the famp values 
for the iamp terms, are /.28.2,-r-r/.i3.86,— • 

^•4-34 i^V- 

Thefe values, according to the London Ob.T 

feryations "and Mr. Simpjbns Tables of thc 

values of firigle and joint lives, are, 

from unity or ;J4|? — In 'iH^ manner :.X^^^ probability thajt 
two perfons aged 30, &all both live 7 years, being 0.765> 
the probability that they will not both live fo long, of 
that one or other of them v^Ul die in 7 years, is 0.765, 
ifubtrafted from unity, or .235, 

If any reader is unwilling tp take thefe aflertions for 
granted, he fhould confult the beginning of Mr. De 
Moivrey^ or Mr. Simpjin's Treatlfes on the Do£lrinc pf 
Chancesn where he will find them demonftratcd, 

(a;. See Note (C) Appendix. 

' For 



' ' .. '••'/'■ 

For 2iUvcS{at 30.— //32,05— /. 1 8,62-W.7^6. 

, ♦ at. 40— ^,30.7 — /•15A:-— •/.5,4S5. 

at 519*— 7.29.36—/. 1 afc33r-A3.24. 

QjJ S .5 T I O N VIIL ; . : .\ 

*' Let the fchcme of a focicty for granting 

«• annuities to widows, be, that if,a member 

'* lives a year after admiffion, his Vidow ftiall 

-** be entitled' to a life annuity of 20 /. M* 

'^* feven years, to 10/. more, or 30/. in tKe 

:^^ whole. \i fifteen years, to anotjler addi« 

** tional 10/. or 40/. in the whole. ' What 

^* ought to be the annual payments of the 

'*' members for the ages of 30^. 40^ and ^6^ 

^« fuppofing them of the fame ages with their 

'f* Wives, and allowing cdmpbupd intcrcft at 

^^ 4 ^er cent. I ' 

•A N s-w E R. 

^ 'According to the bypothejis^^ explained 
P^ 2; and, therefore, very nearly, according 
to the Tables pf Obfervation for Brejlavf^ 
JN^orwici, and Northampton, 

/. 8.44 — /. 8.69 — /. 9.05. 

According to the London Obfervations, 

/. 9.41 — I.^io.iy — I. 10.92. 

Thefc 
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|S5 • - "^-^iMfelfMcm^ '^- 

Thcfe values arc eafily deduced from the 

,^c .¥«lHe;of . ti^, per a^mtt^ for life to 40 

.ikor!^, ptiDvified the 'j6tfttiiivl$ do not fail 

in one year> is, according to the hypothefis^ 

/•30,33, TAeivalue of:2f6 /. pif i^hnum, in the 

faine circu«iftaneeS| is, therefore, 7. 60 166%— 

*0 lik^ wiabiler> the- value of ijo /, ^Si^ifevm 

jyears, i%% 1 Jr^^f Ancl of 1 0; /. after 1.5 ypacs 

•Jk7.3.~*f Jiefe values tojgether make-/.85,4, or 

flip yaW pi t]he cxpe6tation, dcicribed in this 

Itijj^eii^bp^^ prejent fcfyment \ ;Wliucl^ 

.4ivi<ied'by.9*oz, (the value by Table VII. of 

i^twe joint, lures at 40) gives /.B.69, the v^lue 

^ the. fame cipcftation in annua/ ^aymnts^ 

^^ilri^f t'be jbiijt lives;"-*^in the iame manner 

jnt^be fpund the anfwei: in all cafes iozmf 

^C^cfttons of this kind. _ *» 

Thcfe calculations fuppofe, that the an-f 

nual payments do not begin 'till the end of 

a ye V. If they are to begin immediately ^^ the 

TTufe tifiriuai payments wiil he, as was before 

*bferved, rh^Jingk p^yttients, divided by th^ 

•value of tht joint lives iricreafed by uHity'j} 

and in the prefent cafe they vyill bfe, by iKb 

hypothefis^ . 

Py the Juondoti Obfef yations^ 

By 
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- By -the method of cajciikittoci * r\om 'cx^ 
^lainedy may l^e eafily ioia^d in '^\ cafes, 
-^ppofing the smmal payments previoofly 
dfettledy what the :ceverik)naify. dnprntics aw 
tpbfrefponding to ^hem in Tahie.-***Thus,' tte 
^amniities. being the fame with thoie a)€m% 
^ned in this Queilbn, the mrjii aiinciaLfui^ 
pients for all ages between 30 aisd 50, •«* 
jpearjy 8/, apcptding to tjic ^^igtf probiibi- 
Jities of liie ; 9 /« atcordmg to x\ui\hme/i-j atf4 
^ gumeas the tnedam (a),} imdi^eft being^ 
'i^fer cefftf ^nd t^e^ficft pa3rm^nt to bt unde 
iidaiediately. . . ?,^ 

. If the piean ^mnual pajtmentSy begcntiit^ 
imniediately^ ate fixed to £^ ^iiiiieaS| tht^ 
^orreibondii^ life anniiities will .be neat!)r 
j?by tfe hypgtbefisj .i2:A if the cohtribtflClr 
Itves ti yeatt-^ and 24^. if he. lives ievvn ytaat^/j 
iw (by theXa«i/(m'Obftrvatioos) 1 2 /. if l^live^ 
>^year^ and apt/, jffhe lives fetcn years H)^ 

ti 

4nen.4o years of ^ee, and their wives 30, ii, in ^fin^ 
jjppjmtnx^ 1 13 /• toannnal payavents, ]>egtniiing immediw 
iicljr. /. 9,88, hiAcihjplheJis, And 107 /.^^and lio.qj^ 
j^j ebe London Qfafervacbns. 

., (i) I^the annuities in expedation are 14/. provided^ 
^nem^er lives a year, and 20/. provided be lives ftirtn 
jrears, the proper mean Jingle payments for dl ages, takes 
jpne with aoother, under 50 or 52, is 50 iguinea^ nearly^ 
acfording to all tl^e Tables of Qbiervation, (iippofiiig 
isguality of age betweqi men and their wives. And the 
addition which otj^ght to be made,, on account of esccefr^ 
9f age on the man's fide is. taking the heareft and the 
' •^: cafieft 
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It is obfcrvablc, that the difference in the 
values of the annuities, arifing from diffo- 
•xence of ages, and the difference in the pror 
r labilities of life, is lefs in this Queftion thatt 
:in Queftion 4th; and that, confequently, the 
^an propofed in it^ is the fafeft, as well as the 
mdi equitable and encouraging, that a fociety 
can, adopt. ; 

It is neccffary to remark here further, that 
^yearly payments which begin immediately^ 
5are more advantageous th^ half --y early pay^ 
jncnts which begin immediately. Mr. Simpf^ 
Jon (in his Treatife on Tlhe DoBrine of An*- 
nukies an4 Re^rfons^ p. 78, and alfo 
:in bis SeleSl Exercifes^ ^. 283.) has (hcwii, 
>)tblit, . in the cafe of life annuities, half --yearly 
|)itymcnts> which: begin a,t the end of half a 
;y^ur» are 7 of ^ year's purchafe better than 
^^rfr^ payments, which begin at the end of 
a year. And it is manifeft, .that half-yearly 
:||aymentS| which begin immediately, are np 

'ctfieft round %ns, about a guinea and 4 for every year 
•as far as 17 years; or, in the annual payments, (uip^ 
4^red 5 guineas) \ a guinea per annum for five years ex«- 
^e^fii, apd 4 a guinea, more for every four years excefs be- 
yond five years, 'till the excefs comes to be 17 years* 
And, I believe, that 60 guineas \n Jingle payments^ and fix 
guineas in annual payments beginning immediately, may 
very well be ftated as the lowe/i comjnon payments proper 
to be required, fuppofing all married men under 52, ta- 
ken into a fociety, vtrithout enquiring into the difference 
of age between them and their wives, the annuities be* 
ifxg all along fuppofed to be life annuities, and intereft 
reckoned at 4 ^r c^r. 

more 
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more than half a year's purchafe better thaa 
thofe which begiii .at the encj- of half a year. 
BMXyfarly paympnt$, which begin immedi- 
ately,' are a whole year's purchafe better thaa 
the fame payments, jtg. begin s^t, tlj^ end of a 
year. The difference of' vaTu^ therefore, 
between ^^^^ and half-year^ payments, 
liippofing. both to begin immediately, is i^ 
quarter of a year's purchafe infavoacof the, 
tormer^ "/ . ^^ - 

Qu E s T I o N IX* . ^ 

" " The vaKc is required of- an annuity* to 
** be enjoyed for what may happen to re*- 
^ main of one life ^t^v ianother, provided' 
^ the life in expeftation continues agivea 

« timer: - • ' •■-- ' ;^' 

V. A:N S WE r/ ' ' 

Find by Queftion VI. the prefent value of; 
the annuity for the: remainder of tl^e life ia 
expciftation, after the^giyen time,, t^d^ multi-^ 
ply this value by the probability, that the 
other life ftiall - fait within that time. Find 
alfo, by Queftioh^ll; the valiie of the reyer^ ' 
fion^ provided koth lives continue the given 
time. Add thefe values to one another, and 
the fum will be the anfwcr in a fingle pre- 
fent payment* 

•J ^ Exam-* 



■;An annuity bJf* i b /. for the Bife^of^ a p^fdtf 
now 3pV*i8' to'cbmmtince' at'-dte cmf of i r 
yMrs,/^^^^Jf anpther pcrfbn now 40,, jfhbuld^ 
be then 3ead<' or, if thls( JOhoiild' not happen,; 
at the end./cJf'iihy year 'beyofnf * i i years in 
ikliiilf: tfta fbtmer (hall- hap§2ri to fumvetkc^ 
htter. ^ WRat is the pre fenf value of fiichr anj 
annuity, reckoning intereft at ^ per cent ^ and^ 
taking the proliabilities of life 2A they are in, 
Dr. Halleys Table'? ' ' ' \ - 

iOg4nd?rjQ^,thciiiie:of a:;])^rfp» qtow 30^ aftei?* 

%^^im%^h}^M^^^ of/ag& 

ihall live 1 1 years, is, by DV. Halleyh Tahle^ 
^4. The probability, therefore, that hti 
will die in 1 1 y^tf ,. is, \l^ fubtraded froni 
unity (^), or4^T> which multiplied by 7.69*43^ 
giyc» irTia^.-rrf'Tfijevaluejofi the wvfecfian, 
provided) A^/ioliKa iii:yeara^. found; by. Qjaefli; 
Vi2;:i6Lr9i//. lAnd) t^isiisalueradded ta thfib 

atibcqidp^ lij j(E;iif5* ,ap{^.th^Arft Mynaent to bo made, 
a^year aftcf waWs,. in cafe thfe^ii^ m e;ipefikation flibuld,' 
c4>rtrihBe'fo-lQhgvand'thO'Othfcr faHv 'But if Htbdmi^^ 
flniild/cpiitioH^. tii0(gi^(nptQ7Vl^\ tbtrirrft payixvent^is^oK^ 
t^f.jta5h9jin^c,at^,tbfr<Biid oCtthft.ycar, ia which thc^ 
formet life ibair happen to fiir vivc the latter. See C^cft^ 
VI. 

*<*>.&githe]Sfote, p. ij^ 

formcf. 



JbrcBtcr, makos' I^24^t6, thi^ vdutc*»rei]i&ad|[ 
in. a jfingJe frefeMt paytmnt ; VBk^ehifayimat 
^iMideddbyiLi iH-3v (i^^'valiic lijp !i2al|lfe VKI/ 
o£ ^(^ joint livis> a^cd 3d .an(j[ -401 widiC 
uriitx addfcd). gircs j/. /f'tf;/)^ or the vsdoBin^f 
quired in .anmialiipotj^dnts ^ring the^ jouiv 
Kvea^j thei firiL payiiKi^jj to. be tmade.ifa^ 
ately. — If, every thing elfc being tbo^imd^ 
ihe . aiEghed ct^raoj iiti 1 5^ yettc^ tke^ Vikie3:e* 
qxEired.Mrili be, z^LiniiJlngifif'4q^nt9 aitd 
Jsi*5S in annuiil:fuj^ents^ >-^* 

^\ Wbat nioney* in KandV, WrijI alfq it^.a^*^ 
^*;.nyaV payments during lifp^ ought a.pjfrfpi^ 
** of an s^fligned age tp give jfof ^ fuiWiof ^H 
" iicy» payable atji^s dSe^ith tp his/ihcirK^ 
^,' ,1(1 other words, *what'mpn?y in \i^v^% inc^ 
''In, apnual payments ;durin|; Uf(?,. oujght,^^ 
" perfon of a/givea ^ge tp pay ^f ^'^^0\'^' 
'ff w«r^ of any given fum, on jiis^life^* . "^ 

: Si^trad) the vs^lup of the iife^ from the 
perpetuity. Multiply, the renaaindcr by thd 

:{a) SojB th^ ^M^96ftr9tipp Qf:l))ii;rifle.iiiJ^e.(B| 

Appendix. . . , 

(^) This,<^e{Mon is the/^ie with Projbt^ri6^ ii^ 
Mf. De Mpi^isiiftzxii^ on Annuitier, a^dProbten]^ 
26th) in Mf. Slffffiffs Sel^a^Extrcifts ; bltc the anfwtrr 
there given are right only when applied to reverfionary 
^aUi^ and thcli:etQra\ nuift be materraily wrang^ wMn 
applied to xicveriiolnajry;yiviy7/y as wiir^pcaf irom the &&«• 
tamx<^ this Queftion^ and from note (£) tn the Appendix. 
3 produ^ 
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ftodttSi of the given, fum into the Intereft of 
too/, for a jmir : aad this iaft produft, di** 
viddidby loo/, increaftfd by its intcrefi for a 
yeary will give the suifwer in a Jingle prefent 
payment; And this payment, divided by tha 
Talue of!the:life, will give :the anfwer in an^ 
rntal payments, during the continuance o£ 
the life. 

-'.Exampki: Letthe life bc.gD. The fum 
iOBQ /•^ ; The \ratcxlf intereft 4 per cent. And 
the valuation of lives, that in Table VI. Thei 
perpetuity, therefore Y^^> is 25. The inte- 
reft of 100 /• for a.year, is 4 /. iooj. increjif- 
cd by its intereft for a year, is 1 04 /. An^ 
the value of the life 14.68. — ^The value of fhe^ 
life, fubtradted froni the perpetuity, giyes 
10.32, which, 'ittultlplied by the pVodud a( 
200/. into 4, or by 466, ^ives 41*28. Anc^ 
this, divided 'by 104, gives 7.39.7, the va- 
lue of I op/, payable at the death of a perfoa 
aged 30;^ in a fingle' prefent paym6nt.-^Ana 
this payment, divided by i^.iS, is /. 2.7, the 
£ame vaTuet in ^imual payments during, the 
€ontinlian6c of the life., !. . . > 

Thefe values found inthe fame way agree-* 
ably to the valuation of lives for London^ in 
Table X, are L/^^.jt, and /.3.49. — If the lif^ 
is 36, and' intef^ft 4 jp^r tent, thefe values are 
43/. aiad /.3,i, by Table VI, and 7.49.6^ 

{a) That is; the value ofAhefee-'fittpleofzn eftate 
found by dividiog. 100 /» by ibe rate af intereft. 

and 



l^eveffioHdry Annuities i fee. ^3 

aiil!V.4.i, by Table X-^If intereft is redk^ 
oned at 3 per cent, the fatne values are, by 
TableVI, for 30 years of age, /. 48.14. — • 
2.86. — ^Fpr 36 years of age, /. 51.43, and 
A3.28i 

It appedfs here, that difference of intereft 
makes no confiderable difference in the anf- 
wers to Queflions of this kind, except when 
the valucs;are required in a fingle payment. 

If the firfl. of the annual payments is to be 
made immediately, the fingle payment is to 
be divided by the value of the life, with uni- 
ty added to it, agreeably to what has been 
already obfervedj and the annual payments 
in this cafe (intereft fuppofcd at ^per cent.} 
will be by Table VI, for a life at 30, /•2.53— ** 
At 361 /* 2.9* 

If the payments are half-yearly paynaents 
beginning immediately, the fingle payment 
mufl be divided by the value of the life in- 
crcgfed by ^, or .75* (fee Q^jcft* VlII.) And 
the half-yearly payments, for the age of 36, 
will be half 2.9, or 1^45. And half 1.45, 
or .725, is likewii!b nearly the proper qiiar-* 
terly payments. 

Again; if an annual paydieriti begiililing 
immediately, of /. 2.9, ought (reckoning in-^ 
terefl at 4 per cent J to purchafe 100/. pay- 
able at the failure of a life now 36 ; 5 /. by 
the rule of proportion^ ought to purchafe 
17a/* And in like manner, it may be found, 
that the fame annual contribution^ in half- 

D yearly 
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yearly or quarterly payments,. begiftrtirtg ii»^ 
mediately, ought to puifchafe 170 /.— Thefc 
fums, according to the Londqn ObfQrva:tiQns^ 
are 132/. and 130/. nearly. 

The reafort of mentioning ihefe particu* 
Jars will be feen in the nfxt chapter. 

SCHOJ^IUM, 

If the reverfion is not a funty but an an* 
nuity for ever, or an ejinte in fee-JhnplCf to be 
entered upon after a given life, its prefcnt 
value, in a Jingle pay ment^ will be ** the value 
** of the life fubtraded from the perpetuity, 
'* and the remainder multiplied by the an-» 
** nuity, or the annual rent of the eftate."— • 
And the value, in annual payments^ will be, as 
before, the fingle payment divided by the 
value of the life.^ — Univerfally. It ought to 
be remembered, that a revcrfionary ejlate^ 
after any given life or Hve^, is worth afi much 
more than a correfponding reverfionary^few, 
as 100/. increafed by its intereft for a yearj 
is greater than 100/.— Thus, the prefent va* 
lues, in Angle and annual payments, of 4 /; 
per annum for ever, and of 100/. in money 
after any affigned life, are to one another, 
(intereft being at \per cent.) as 104 to loOj 
or 1.04 to i.^— The reafon of this difference 
is, that the calculations fuppofe, that the re- 
verfionary fum, and the firft yearly r^t of 
the e^aU^ or firft payment of the annuity, 
3 • art 
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arc to be raccived at the iame ti^e, after th«i 
extindion of the- liv^s. in poflc/iion. It is 
ctfy to fee^ tha^ this.is a.circMtnft^iJCC which 
li^Uil make the. letter of moft valu^. But to 
ptt^v^ni any dpubt$ abput ii^, I ihall cjicplaini 
it more particularly in a note in the AppeAf ' 

Qj;fes t Id ^ Xt. 

** A pelfon of a giv^H aige^ having a year* 
** ly income which will fail with his Kfe^ 
^* wants tio mafce provifion for another per- 
** foil of a given age^ ib cafe the latter fbould 
** happen- i» furvive* What ought the for- 
^^ mef to give in a fiogle payment, and alfo 
'^ in anniial payments daring their joint liveSi 
^^ fdr a given fumi payable at his death to 
** the latter ? 

' It is mtnifeflii tilat the tralue of the given 
fuoi in thi8 eafe^ muft bo lefs than in the cafe 
ftated in the laft QMCfftion j becaafei hefe the 
payment of it is; iiifpended on the contingent 
Cfi that one life ihall forvive anothei-y where^ 
as in the other cafe, it is certainly to be paid 
at the failure of a given \\^i 

Find, by the foldtioft of probierft 32^^ 
p. 297, Mr. Simpfifi.s^ Seleft Exercifesy thd 

(<jfj Vid. Appcn(Ux,.note{E^ ' 

Da tak^ 
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value of an cftatc, cx)rrefponding to the glircfi 
fum, and depending on the given furviVor- 
fhip. Divide this value by i /. increafed by 
its intereft for a year, and the quotient will 
be the value of the given fum in a fingle pre- 
fent payment. And the fingle payment, di- 
vided by the value of the given joint' lives, 
will be the anfwer in annual payments during 
the joint lives. 

The iblution I have referred to is as fol- 
lows. 

'* Find the value of an annuity on two 
«* equal joint lives, whereof the common age 
** is equal to the age of the older of the two 
** propofed lives ; which value, fubtraft from 
" the perpetuity, and take half the remain- 
" der. Then lay, as the expeSlation of the 
** duration of the younger of the two lives is 
** to that of the elder, fo is the faidhalf rc*- 
mainder to a 4th proportional, which will 
be the number of years purchafe to be gi- 
** ven for the eflate when the life in expec- 
** tation is the oldeft of the two. But if this 
** life is the youngefl:, then add the number 
** of years purchaife juft found to the value 
" of the joint lives, and let the. fum be fub- 
** tradted from the perpetuity, and you will 
** alfo have the anfwer in this cafe (a)'' 

Let 

(ay Mr^Simpfin has given the following examples. of 

this folution, adapted to London lives. Example I. 

*' Suppofe the age of the exfeSiant to be 40 5 of the pof^ 
** fijjfr 30. The rate of intereft 4 per cent, and the 

' " given 
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/"Let the life in expfeiftatlon h^ 30 rand the 
t3»tHer life 40: The fum, 100/. »Intereft, 
^per cent. The vduation of lives, that in 
Table VI. 

The expeBationoi the firft life, is 28 ; of 
the fecond life 23, by Mr. De Moivres hy- 
foth^Jis. The value of the joint lives is 1 0,4.3 , 

ff given legacy 5000 /.or 200/. per annum. Then the 
** val^e 9f two equal joint lives of 40, being 8.i> by 
*^ TaWe XI, and the perpetuity 25, the remainder or 
** diiFerehce will be here 16.9; whereof the half is 8.45. 
;** Therefore, it will be as 23.6 to 19.6, fo 8.45 to 7.02 
*' years purchafe, or /. 1404, the required value." ' 

Example 11. " Let the age of thq expe^ant be 30, of 
'** tfie p^jfejfor 40, and ;tbe reft as in the preceding exam- 
"*< *|)le: H^i^ethevarufe'df the joint lives 30- and 40,- will 
" b€;8i8; -which iaddcfi.jp 7. 02, (found abpve) the fum 
'** will , be. 15.82 i whence the anfwcr, in tWs. cafe, is 
^**' d;l8 years purchife, or ii836." 
-' I have fhewn, that the- values of reverfionary ^<2/^i, 
^d reverfior^y fums^ are not the fame as is here fup- 
pofed.— The rule gives the true value v/hen applied to 
'the former; but, when applied to the latter, the values 
^iven by it muft be divided by iL increafed by its inte- 
reft /or,a year^ as above diredled.— The fame ohfervation 
is to be applied to Mr. Simpfonh next Problem, or the 
33d, , * • 

( In tbefe Examples 23.6 and 19.6, are the expeflations, 
.in Table IX, of 30 and 40, according to the London Ta- 
bks of Obfervation ; and the method of finding them for 
any age, and from any Tables of Obfervation, is e;?^- 
plained at the beginning of the firft Eflay.' , 
' In Mr. De Moivre's hypothefts^ the «xpe£ia,tioh of a life, 
(is always half\he complement. Sec note, .p. 2.f-^Some- 
times the complement of a life is mentioned witheut any 
view to Mr. Ve Motvre\ hypotbefis, and \\ then means 
&o\i\![ct\\t expeB<ttion of the-lifc, whatevet that may bei 
according to any Table of Obfervations* . 

D3 by 



by Table VIL \ The :vaj W5 of twtf joint lifcSt 
both 40V IS 9.82, by the; feme Table* :Tb» 
eftjite JCorrefpoa4iflg :to 100/.. js 4/. ffr iosfn^ 
and the prefeqt value of fqch an cftatc to. bd 
entered up9D by'a perfeii 3Q'yeafsi3f age^f pro-r 
vided he forvifps .a per^Ji /^ years. of. age,vifii 
by th^ rule jtift quoted, A 33.32* = And-rhij 
value, divided by i /, increafed by its interef| 
for a year, or .by 1.04,-18.7, 52,03. the yaiut 
in 2i Jingle pre^iit paynfent of. the funvof 10(0 % 
dependent on the gxy^n furvivorihip. J^nd, 
this iin^Je payment, .divided - by 10*4^^ i^ 
/. 3.07y the required value in annual pay merits ^ 
during the joint lives, if the firft payrnent is 
not to be made *tiil the end of a year^i But if 
the firft p^fnent is to be made imm^di^tfely^ 
the 'reqylrtd valufe in ' j^nnual pnynients will be 
A 32^03, divided, by i j .43, p? A i J^-^rThiefe 
values, according to^lhe London Obfervdtion«^ 
or Mr, iS£w^«'s Tables fotipdedqpon theto^ 
aire /. 35.39, in.^ Jng/e p^^y'^nf,^ aij4 I .^.6^ ia 
fUmnmf. payment^, ' 4[)eginmng immediately. 

Mr,_ ^SJmpJbn, in the Problems foHgwin|f 
.that heKe quote^i has. given folutions df iiiolt 
pther-Qrifeftions, toflcerrli«ng thd values of re^r 
verfiohs 'dejDending on' fur^ivprfliips, where 
th€ wjhgle . 4uwtion of two or three lives is 
pQDCeraed,. And I-^am acquainted with.nb 
Pfh6>f9iljii6ns of thi^fe,<^ie^ which ar^ 

japplii^ablfe Jo 'ali^Tr^^^les^of pbftrvationsy an'il 
ijvbli^ib at |he ioifipie «jiSioa(pp©].Ver pegar-d being 
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piW tb ihe corrfeftion e^x^Iain^d in th* kft 
QWfe(Won) itiay be cdttfidcrcd is fuificiently 

. •« iQjj.fieTioN XIL 

**. Suppofe an inftitotion for the relief of 
^. widows to extend it6 afliftancc likcwifc 
^» . to the families of married men^ provided 
V they leave no widows ♦ Suppofe, fpr in- 
^f ^ftance, that in this caie children are to be- 
*f, entitled to ipo/. What is fuch. an expec*^ 
** tation worth, in prefent payment, accords 
^* ing to Dr, Halleys Table, intereft being at 

Answer, 

If 40 is the mean ^ge at wiiich members 
are admitted on fuch an inditution, and 39. 
the mean ajge of their wives, the anfwer 
(fUppofing no fvrbfeqiient raarriageSi) . is, by. 
(he 33d Problem in Mr. Sim^bfi^s SiAqOl Ex* 
ercifes, p. 298^ dnd the corredioa already 
explained, /, 13.80 f^/^ 

(a) See the tkirJ Ei&y, ' . . 

(b) This ?t&h\cm}Bini iu folution «tl? ^iven by Mr; 
Simp/ik in the following W0ti$ : *^ A dfid his heirs ar^ . 
*^ entitled to •js^n- efbtc «f a given ¥aliic,-il()*n the ^ceaf<^ . 
^ of Bi 4)rovided B Survives A 5 to find Ae Hkieoif. 
*< their «xpedatidn ift ^f^wMnoney."— ^otftitibh.^ ^♦^ Find 
!^ the value of an annuity on the totigeftof tlvd equal 

D'4 .;• <* Iiv«5^ 
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But there is»a i:e4u^ion neceflary, on ae« 
cpupf of the. chance ther$ is, that a widower 
may marry again. Suppofe, therefore, 0R6 
half of all widowers to marry a fecond and 
third time, find th^at tworf^fths of fuch wid» 
owers furvive thefe fubfequent marriages. In 
this cafe, i added to | of Tf or .V of all whp 
become widowers, will die without leaving 
widows, and therefore ,^75- of/. 1 3.8, or /. 9.66^ 
will be the anfwer. If only one fourth of 
all who become widowers marry again, and' 
two fifths of thefe furvive, the ^nfwer wilV 
be /. 1 1 •73* ' ' 

** lives, whereof the common age ia that of the»6l^Qr of 
^* the lives A and B ; which value fubtraft from the 
f' perpetuity, and t«ke half the remainder ; then it will 
*' be, as the expectation of duration of the younger of 
" the lives A and B, is to that of theiold^r, fo (s^the 
** ifaid half remainder to the number of years purchafe 
♦^ required, when the life of B fj^/;^<7///ifr^//&^ir«;^. But 
*^ if B be tb^.yoHngeri then to the number thus foxix^A^ 
" add ^ic value of.an annuity on the lopgeft of the lives^ 
■* A and B, and fubtrafSl the fum from the perpetuity j^ 
** for the ahfwer in this cafe.'* 

If the jefta(c.is 4 /. per gnnum^ the age Of B 40, and of 
A 32, intereft 4 per cent, the anfwer by this rul^ comfs 
out /. 14.35, which divided (as in the preceding Quellion) 
by 104, gives i. 13.8c, the value, as above, of 100 /• in 
poney. U B is 30 and A 40, th? faipe yz\ut is 20./. 

N. B. The value of the longeft of two lives is always 
^h?.f^(^''^yvr berween the value of the y<ii«/ lives, and the 
fum of the y^iiti^a ftf thq two given JingU lives. Thus \ 
the value of a life at 40, is, by Tabl^ VI, 13.2. The 
fumof x\it values of twp.fuch lives, is i6'4. The value 
of two jpint li^es, whofe common age is 40, iwS, by Ta* 
ble VII, Q.^i^; and the. difference is.i&.sS, QX the valur 
of fhe UngeJI of two lives at 40.. 

This 
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This calculation fuppofes all marriages to 
leave children who furvive their parents. If 
this is coiptiidered as uncertain^ the values now 
determined muft be di'miniflied in the pro- 
portion >of this unpertjiinty, — Thus; it ope* 
marriage, in feven fails pf k^ving children (<j> 
that .furvive their parents i thcfe. values .will 
he reduced aj^w^/Vpirtj pr to /.8,28, li^balf^ 
9nd /. 10,05, if \ Quarter oi all vvidbwers 
?narryV [ ^ ....»'•.. 

Jn this way may any o^er queflions of the 
fame kind be anfwered on any fum>oiit;ions 
that may be thought /mpft. reafon^pic/ 

QjJ E S T I 6 N XIII. 

*', Let an eftablifliment be fuppofed which 
'* takes in at once all the marriages in a 
^^ eotwitry, or all- fiiarriages amdrfg perfons 
^* of a particular proifeflion within a given 
^^ ^iftrid,^^ftd fubjctfls them for perpetuity 
** to a certain equil' arid common tabc, or an- 
^ nual payments, in order to provide-life an-^* 
'* nuities-for fuch Widows as (hall refulf^fterti 
^^ thefe ' marriages',- ;What ought the tax to 
^ be, fuppofirig thfe kiiniiity 26 /.- atod calcu-^ 
^* lating ^i'4tp'er cthft irdm Mr. De MoHfre's 
** valuation bf^lives^;' or;' Which ili^^early^he 
<* fame, fromi the probabilities of life iri'Df;' 
'' if^/t*y s table b^Obfe^vationsff^^^ '^ ' 

(a) This fpr ipany y«OT Ju| been nearly: thcr fii£k ztQong 
the tnijqifters and prof^fibrs in Scotland. 

Answer^ 
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Siirce at the comflieh<;eitient of fudi an 
cfttfbll'fhmfentV all the o^deft, as Weil as the 
ybiin^eft mamageeV are \o be entitltd eqaalfv 
tO*th^jpt6pofed berifefit,;^ touch greater num-r 
bef'd^'aqini^ta'nts will <iitttie' itomediately up-, 
bh it,' than wouW ;edttie up6n any fimilaif 
tflrabMitoent, -whidK' Itniited itfelf ih the 
udmiflion of membjers to perfons not excfe^d- 
J-ng a giVeh age, This'tvill 'ih«c1c that ' ^c, 
tttitaulataon of riidii^Sy; which flibiiid tdka^ 
place at'firft, in order to prbducd art ihcotoe 
equal to the.difburfements at the ^iqie whea 
the number of annuitants colHes'to a maxi-r 
mum irapd, thercfora, will bf a j>articular bur- 
deajupon the eftabl|^ni|iD^e^t iait« infancy i .Fop 
%\^\^3 fooae compeAfa^ioB qiuft be proVfid^d^} 
aad the equitable mietfe^d Qf firoviciing \\^^ 
ifylsvyifig^ffes at tlii? b^giflping^f tW^ei^aH 
blf fhmeai,: on every nieqibcr^^^CpfMWg a gi>* 
vep; agq,,pxoportion€d to the nunaber tof yearn 
wMq^^^^? liv^ heyppd that ag^. But in 
^e.prefent ^^||e{lion^ it is fuppp^^.that (!|ch 
£n€if, cannot be qonvemehtly levkd> or that 
?v^y |myai?nt tniiA i1?e «q,ual and[ ^^oHpippi>jf 
Vfh^^Y^r^i^p^rity thf^e any be in the vsjuo 
^ thq .^p^i^a^^n^i^ ^ dif^^^ membersf 
The finesy: therefor-©, (H^ be fediUQcd to ona 
(rommon one, anfwering as nearly as poffible 
i^ tif^^ dx&dHnt!^^ mentipned, and 

^ ...:. r. vr :; .\ 'payabte 
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payable by ^erery 'fti6mfc6r at dae time ivfaea 
the eftabliihmeiw begins. After dliiy il» 
isftablktimbnt WiU'tbe fhe fame with one fliat 
takes upon it 4li tiitite time they :ni&rry t 
and the tax or anbual^paymentof ievcrjrrinem>i»> 
feer adequate to its fap^^i't^ will bi^lieaano^^ 
ai payment during 0)!aiTiage, due/rom pecfqitt 
^h6 marry at the mean age at whichV Xijicm 
an average, all marriages may be coaft^ered 
as commencing, — There are then two poiiit;6 
to be here detertoihed, Tht\fines nede^r^ to 
i>epaidftt firil, aocopdingtotheaccoamlhiEVi^ 
^\m given s aBd the aonfiant imnual pnyniint^ 
^*ceeffai:y to beimadQ fcy cvcf Jr imeittbery at 
^/ e^uivdeiiff Ibr id^fc e}cpe(^atk^* pMfrided 
4»y> th«^e^&Mkih^)ctit\-T^Thci'^^ 'to be:^f»id 
^*t-'jSrft'biierf<Dr every particular toct»berv th^ 
fame \vi¥h tl)ie!<di^rent<^ between itie i/lloe 
W^he expeltatioi^ 10 him at hi^ prefent ige» 
««d wh&^ w^ould^ ba;vQ been its valine to *him 
I»td«hbifch6meb0gunjat th^timb hn^'marri^ 
cd ? Or, they are, for the whole body of 
Ttoefffb#s> tbe'-flJfFereii<ie between the vjtke 
jtjjf^fbe.comfl^on f ^^ to, perforis 'at t)bi 

^)ean>aige/j2)f ^ILmaci^ed .pecibns taken togor 
^\m as , they exift 4a the world, and toper- 
<^Hiis 'at that age>, whicl^is to be deraied; their 
rme^n a|§e when tb^rtnarry. - 
^i ^TChusf let 33 for tlje man, and a 5, for the 
cwotei^, be t]^ mtean ages pf all that marry 
ittihuilly, Let -alfo 4% be the trtean ^ of 
,^l|:|he married men in the world, and 40 oC, 
'- ' married 
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married women /^i/^.— -Now, he that will 
calculate for thefe .ag&, in the manner di** 
reiSled inQueft, IV. will find, that the value 
xn annual payments Am\ii% marriage, and be^ 
ginning. immediately, of the expedition of 
an annuity of 2q/. per annum .by a perfon 
25 years of age, after a life wbofe age is 33, 
is hb,b\.^^kudi that /• 8.04, is. tbft value of 
the fame expectation, the ages being. 48 and 
40: •.. . . 

The former, therefore, is the payment for 
perpetuity from every member of the- j^fta- 
' blifliment; and the valuejjf the difference be- 
tween it and the latter,^ or of 7> \^«t\t^r ajin^ 
payable during two joint, lives, whgfe ages 
are 40 and 481 that is, A I4.'2, is the fiiij^^eii* 
ceflbfy to be levied on every, marripd member 
:at the beginning of the eftablilhmeni (bj^ \ 
. It would be eafy to ext/end tjie bcncfi^t pf 
fuch an,, eftabliflimcrit, fo fair as to provide 
100 A. for the childn^n of membfirs, proii^ide^ 

(a) I puft beg leave to refer to' note (F1 in the Ap^- 
peqdix, for an explanation of whatl mean oy the mean 
ages of married men and women, and alfo for a confir* 
matioh of tb&anfwer I have given to this Queftion^ /i. 

(i) fin annuity for ever, the firft payment 'of Which 
lito: be made immediately,' is worth 26 yeax^ purcbftf^;, 
intereft being at 4 per cent* L 14.2 therefore, is cquivi^- 
lent inNvalue to 0.55 /. or 1 14. per annumyior even , Add 
this to /. 6.64; and it will appear, that /« 7*19 ptr ahmtmp 
beginning iiiimediately^ is the anfwer to tbis^QujeftioOy 
'/tippoiine thef value of the ^ne to»be prQvide<^ fOf ift the 
•.perpetual apfiqal payments, * ,, 

' ;, ■/'■■' ' '■ ••• •- ■•■' "they 
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they leave no' widows ; and the necclfary ad- 
dition on this actount to the perpetual an- 
nual payments, can fcarcely, in the circum- 
ftances this queftion fuppofes, be much mora 
than about 15 j. payable during life, and ex- 
cludin'lg from all benefit fuch as happen to 
be widowers at the commencement of the 
eftablifhment, and do not afterwards marry. 

If, in fuch an eftablifhment, all perfons 
of a particular denomination, whether mar- 
ried men, widowers, or batchelors, arc fub- 
jedted alike to the taxes and fines; they 
ought to be as much /?/}, as the whole num-^ 
ber of perfons fubjefted to them, is greater 
than the number of marriages conflantly 
exifting. 

In carrying thefe fchemes into execution, 
there cannot be a more eafy, or equitable 
way of raifing the neceflary fines, than by 
providing, that none fhall be entitled to any 
cxpedtation for a few of the firft years. Thus; 
an eftablifhment, entitling widows to 20/. 
fer annum for life, and confifting of 667 
married members, and 344 unmarried, al- 
ways kept up at an average, ought to begin 
with a capital of 7. 14.2 multiplied by 667, 
or 9471/. befides one payment in hatid'of 
the conftant apnual payments. That is, (the 
proper annual payment of every member be- 
ing in this cafe wt, multiplied by /. 6:64, 
or /. 4.38) it 6ught to begin with a capital 

3 ^^ 
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of r3,,899/, oyer aad above the payijiefit ot 
/. 4.38, at the end of every year lor ever rf**, 

'texward$ (^?).— The exclufiorrof all the firft 
members from any benefit^ unlefs they fur-* 
yive the firft tmo years, or live to make tbred 

'payments,^ would raife this capital nearly., 
And fuch.an exclufion iox three ox four years4 
would be an advantage fo confiderabk, thai 
it would probably give fecurity and ftability 

. tQ the fc&eme for all fubfei^uent time^ 

In thefe obfer vatiaas, I h^ve had in view 
feveral fchemes of the kind defcribed in it^ 
which are now adually eftablifliod in this- 
kingdom; but more particularly, one begunj 
among the London and Middle/ex clergy, an4 
another whigh is eftabliflied by ad: of par- 
liament among the clergy in Scotland*, oi 
both whichi I fhall have occafion in the nexti 
chapter to take further notice* 

I have chofen to calculate here only fromt 
Dr. Hallef% Tabje^ or Mr, De Momres hy^ 
pothers grounded upon it, becaufe the London 
Table is,, by no means, adapted to the cafes 
ift view. 

It (hpuld be further remembered^, thai 
when thq mean ag^Sj^ at which marriages 
commence, are fuppofed to be 33 and 25^ 

(a) Or,|fuppofihg the value of 9471/. (the fine) pro^ 
Vided for lit the anntial jpayments, it ought to receiv^ 
civeiy year, at the begiming^oi th^ year, a oooiribiufi^f? 
Imn each minihcr of L 4* 745*. 

' " • ^ ' all 



Reverjfimffy^ ^nnuhies^ ice. 4jr 

»U £b€dr¥l aivl tbic^ mat^irUgcs 9re ificl^dpd j» 
and that it is to he^^^pedied, that aloioft.aU 
thefe marriages will begin after thefe ages]; 
and like wife, thata cei^dlierable proportion 
of th(? fi^ft marriages will begin a mjuch lpn-» 
ger tiipe after thefe mean ages, than ar\5r of 
the Qther £rft marriages will begin before 
then^.-^Prqbably, therefore, theft mean agc$ 
Ihould ijot be taken younger. One or two 
years, however, more or lefs, in every fop- 
poiition I have made, will make no difie^ 
rence of any confequence. 

QjJ E S T 5 O M Xiy. 

*' A perfon of a given, age has an eftate dp* 
•' pending on the continuance of his life for 
•* a given term. What ought he to give for 
*' having it ajured to him for that term ?** 

.'Answer. 

From the value of an annuity certain for 
the given term, found by Table II, fub- 
traift the value of the life for the eiven terni» 
fpqpd by Queft. VI. and referve the remain- 
der.— Multiply the value of i /. due at the 
end of the given* term, (found by Table I.) 
by the perpetuity^ and alfp by the probability^ 
that the given life fli^l fail in the given te^;m,. 
The proauSl added to the referved refnaindpr* 
llnd O^c/um multiplied by the given annuity, 

frill 
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will be the required value of the affurancei 
in one prefent payment (aj. 

Example. 

An eftate or annuity of 10 L for ever^ will 
be loft to the heirs of a perfon nov<r 34^ 
ihpuld his life fail in 1 1 years. What ought 
he to give for the ajfurance of it for this 
term ? — That is j What is the prefent value 
of fuch an annuity to be entered upon at the 
failure of fuch a life^ fhbuld that happen ia 
1 1 years ? 

The value of the • life of a perfon whofe 
^g^ is 34 for 1 1 years, is, by Queft-r VI. 
(reckoning intereft at 4. per cent, and calcu- 
lating from Dr. Hallefs Table of Obferva- 
tions) 7.76; which, fubtradled from 8.760, 
(the value of an annuity certain for 1 1 years) 
leaves i /. the remainder to be referved. 

The value of 1 /. to be received at the end 
of 1 1 years, is, 0.6496, by Table I. The pro- 
bability that the life of a perfon, aged 34, 
fhall fail in 1 1 years, is, by Dr. Hallefs Ta- 
ble, 4tt> and in the perpetuity is 25. Thefc 
numbers, multiplied by one another, and i 
added to the produdt, make 4.34, which, 
multiplied by 10, (the given annuity) gives 
/. 43.4, the required value in a fingle prefent 
payment* 

(ii) Sec the dcmonftratlon In note (G) Appendix. 
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/.43!4, divided fey 1 .04, gives Ir/^i.-y, the 
true value, by Scholium to Queft. X. of the 
aflurance of an equivalent fum^ or of 250A for 
II years on the giVefi life. 

Again. 41.7^ divided by 8.76^ {ihi^^^akic 
of the given life for the given time with unity 
addjed to iit) gives. 4.76;^ the fanieyalucip an- 
?^Vi*jl:pf^y?nents beginning ima\cdi^tely> for 
I iiiyqars (^), fubjcdt to failure fl>0(uld the 
life fail. ^ v^ \\ . 

: . _ ^ S C ,H Q> I P IVf* ' . . :■ - 1 

in a fihiikr vs^ay. may the price of jaflur^n^ 
ces oh^dny tv^o' jttiht lives, or tht' Icfn^ejl of 
twcfliiJ^ejrfbr'anygrveh Veritas, bfe taitulatedi 
the rule being as foUyws : i 

^* -Ffornti the V^alircj- bt aii anrititfy certain 
" for the ^ir\;^« /^j lubtra^j; the vkltfJ of 
'* die 'joint lives; or tfielorigeft of the two 
** lives; for the given ferm^ found by Scho- 
** liurtt to Qtfcfty VI; and r^r^^ the temain- 
•* der/-i— Multiply the value of i L to be re- 
** ccSved at the end of the given teriii by the 
" picfpettiity; and alfo by the probability 
" that the joint lives ^ or the longeji of the. two 
** lives f Ihafl fail within the given term'. This 
" prjciduft added to the referved remainder^ 
'* and ihtfum mtfhfplied by the annSky to be 

(a) The laft payment to be made at the en() of the 
nth year s or 12 payments in all, 

E •^ aflured. 
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•* aflured^ will be the value of the affurance 
*' in a fingle prefent payment/' 

Example. 

" Whi^t is the Value of* lo h per annum ^ to 
^' be entered upon, fhould either oi two 
*^ perfofis, one 40 and th€! other 30 years of 
^* age, die in ten years, reckoning, intereft 
^* it 4. per cent, and calculating from Dr* 
" Ha/k/s Table." 

The value of two joint lives at thefe ages, 
for 10 years, (found by Scholium to Queft.VL) 
is 6.51 ; which, fubtradled from 8.m, (the 
value of an annuity certain for 10 years, at 
4. per cent.) leaves 1.60, the remainder to be 
referved. ' , , 

The value of i /. to be received at thjc end 
of 10 years, is, .6755,, by Table I. 

The probability, that the lives of oneqr 
otherof two perfpns, aged 30 and 40, {hall 
fail in 10 years, is, 44t by Table III. (<z). 
And. the perpetuity 1^4 . Thefe numbers, 
multiplied by on^ another^ and i.6o added 
to the produ^, makp 7.48, which, multiplied 

(a) The probability taken from the Tabic, that a per- 
fon agqd 30, Ihall live 10 years, is, ^^. That a perion, 
aged 40, \ fhalL live 10 years; is,' |^, That' they (hall 
^/* live ip years, is, ^4> multiplied by 4.J4, or 44I. 
That they fliall not both live 10 years, or that one or other 
of them (hall die in this time, is, ^|4, fubtraded from 
unity, orf|4. See note p. 23. 

by 
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igr 10, (the giveh annuity) gives /. 74.8, the 
ianfwer iri a fingle prefent payment. 

/. 74.8, divided by i .04, gives A 7 r .92, the 
value of the aiTuri^hce of ah equivalent fum ; 
or.of 250 At— /• 71*92, divided by 7.$!^ (the 
value of the two joint lives for jo years with 
unity .added) gives 9.57, thfe. value of the 
fame fum in annual payments beginning im- 
mediately, for 10 years, fubjedt to failure 
ihould the joint lives fail. 



X A M P L E 



It. 



' f* What is the value bf io /. per ann. to be 
*^ entered upbn, ihould two perfohs, one 30, 
** and the other ^oi both diej that is; (hould 
•• thtlongeji of the two lives faiil iri 16 yearsi 
** reckoning intercft at 4 per. tenti atrid cal- 
" culatirig from Dh Haliey's Table ?" 

The value of the longeji of the two lives 
for 10 years, (that is, the. value of the joint 
lives for 10 years; , fiibtraftcd from the fum 
of the \d) v^ues. of the fingle lives for id 
years) is, 7.9 1 i which; fubtraded from 8. 1 1 r; 
the valiie of an annuity certain for i6 years; 
leaves .20 the remainder to be refer ved. —i- 
The value of i /. to be received at the end 
bf 10- years, isj 46755, '^^^ probability that 
ihe lives of two perfbns, aged 30 and 40; 
fhall fail in 10 years, is, by Table III; ttt^ 

u (a) Sec Scholium to Queft, VI. 

E a inuU 
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multiplied by^Vf or t4444t v awi thfe twr- 
petuity 25, Thtfe numbers, mtiltiplied by 
one another, and .20 added to the produdt, 
make .740, which, multiplied by lo, (the 
given annuity) gives 7.4, ttfe anfwcr in a fin^ 
gle paymient* -. 

7.4, divided by 1.04, gives 7.11, the va- 
lue of the aflurance of 250 /. 

RemarkI. 

The values of fingle lives for giveft terms, 
when thefe terms are lefs than ten years, 
inuft, in anfwering thefe Queftions, and alfo 
in anfwering the following Queftions, , bfe 
found true to at leaft 2 or 3 places of deci- 
mals. But they cannot be found to this ex- 
a<9:nefs by any Tables that are extant; and, 
therefore, they muft be calculated in the fol- 
lowing manner : 

« ** Multiply the probability, taken out of 
'* the Table of Obfervatbns, that the life 
^*- fhall exift i, 2, 3, &c. yearsy by the value 
*' of i /. due at the end of 1,-2^ 3i &c; years j 
" and the fum of the prodiwSts will be the 
" value of the life for i, 2, 3,&c. years/' 

For Example. The probability, that a 
p^rfon whofc age is^ 34, fliall live a year, is, 
by Dr. Halley^ Table, 4It- : The prohafeiii. 
ty, at the fame age, of living 2 years, is, -Jirf 
3 years, 4w. — 4tt multiplied by '.961 5, >( the 

value;^ 
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value, by Tajblc I. of i /. due at the end of a 
year, intereft being at 4 per cent.) is, .942 ; 
or the value of the life for one year. — J^ 
multiplied by .9245, (the value of i /. due at 
the end of 2 years) is, •891. And this added 
to the fornier produd, gives 1.833; ^^ *^^ 
value of the life for 2 years. — Itt multiplied 
by .8890, (the value of i /. due at the end of 
3 years) is, .841 ; and this product, added 
to 1.833, ^^kes 2.674, or the value of the 
given life for 3 years, 

When the term exceeds 10 years, the rule 
in Queft. VI . vrill give thcfe values with fuf- 
ficient exadnefs ; and it would do the fame 
in all cafes, were the values of lives given 
true to 3 or 4 places of decimals,, and in 
fttid agreement to the Tables of Obfervation 
ufed, ^ 

The remark now made is to be extended 
to the values of joint lives for given terms. 
For thcfe values, like thofe oi Jingle lives, 
canrtot be found in folving thefe Queftions 
with fufficient accuracy, when the term? are 
fmall, by any method, except the tedious 
one, of miiltiplying the probability that the 
2 lives fhall both continue 1, 2, 3, &c. years, 
by the value of i /. due at the end of i, 2, 
3, &c. years, and taking the fum of the pro- 
duds in the manner jufl defcribed. 
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Remark II. 

If the annuity is to be entered upon, in 
cafe of the faifure within a given time of 
any life or lives, at the end of that time ; and 
hot at the end of the year in which the failure 
way happen ; its prefent value will be the pro- 
ciudl arifirigfrom the continual multiplicatioa 
by one another of the perpetuity increafed 
by unity ; the value of i /. due at the end of 
the given time ; the annuity J and the proba- 
bility that the life, or lives, (hall fail withia 
the given time. And care fhould be takea 
jiot to confound thefe two forts of Queftions. 
with one ^nother.7— Thus -, the value in one 
payment of 10 /. per ann* to be entered upon 
eleven years hence, in cafe a perfon aged 34 
ihould not live lb long, is 26, (the perpetuity 
increafed by unity, intereft being zipper cent.) 
multiplied by .6496, and by 10/, and alfo 
by ^tt; or 34.8, — This value, (divided by 
i.04, is, 33.5, the value of aii ecjuivalent 
fum, or of 250 /• to be obtained on the fame 
conditions. 

V .... 

The value of the affiirance of any annuity 
on the whole continuance of any fingle life 
is, by Queft. X. \}ciz excefs of the perpetuity 
above the value of the life, multiplied by the 
annuity. And in like manner; the value of 
^he affurance of any annuity on tbe whol^ 
continuance of any two joint lives, or the 
bngeji of two lives, is the excefs of the per-- 
' ^- pefuify 
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petuity above the value of the joint lives, or 
of the lon^eft of two Jives, multiplied by the 
unnuity. This is very obvious; but no ge** 
neral method has been yet explained of find- 
ing the values of ajfurances on lives and fur^- 
vivorfliips for terms' of years lefs than the 
whole continuance of the lives. For this rea- 
fon, I have been here more explicit than I 
fhould otherwife liave been j and, as fuch af- 
furances are now much praftifed, and may 
be very ufeful if their values are rightly de- 
termined, I have thought prpper to add the 
two follpwing Queftions, which, when join- 
ed to Queftion XI. and Mr. Simp/on^ s 33d 
Problem given in the note, p. 39, will, I be- 
lieve, exhauft this fubjeft as far as two lives 
pap be concerned. . . . 

Qjj E s T I o N XV*, 

** B, expeftant,. will iofe a givei? fum^ 
^^ fhoujd jie furvivp A> Wthin a ^iven time. 
•• What ought he to pqiy for the ajjurance of 
^' it ?" — In other words : " What ought he 
** to pay for a given fum to be received at 
** the death of A, fhould he happeii to ftir^ 
^* vive him within a given time?'- 

Answer. 

Divide the fum of the. jdecrements of life 

in the Tabje of Obfervations from the age 

of A, for the given .time, by the given time ; 

?ind, by the quotient j divide the nujiibcr of 

E 4 th? 
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the living in the Table at the age of A ; and 
again^ by thisfecond quotient (a), divide the 
given fum, referving the fAird quotient. 
' Find the value of an annuity on the life 
of B, for the given time. To this value add 
the quotient, that will arifc from dividing the 
value of an annuity certain, for the given 
time, by twice the con^lemnt of the life of 
B ; and the fum, multipliad by the refervtd 
quotient 9 will be the required value. in a fingl? 
p'refeht (^) payment. . . - ^. 

Ex A MP L E. ' ' 

Let the Table of Obfcryations be Mf . Simp^ 
jbris for London, or TabJe VJIL Let the rate 
of intereft be 3 per cent. A, feven years of 
age. B, 30. The given time 14 years. 
The given fum 100/.'— The fum of the de^ 
crementSy in Table VIIL for 14 years from the 
age of feven^ is 73, which, divided by 14, 
gives 5.2. The number of the living at fc-^ 
vcn is 430, which, divided by 5.2, and iQbh 
divided by the quotient, gives /. i,2r, the 
quotient to be rejerved^ 

(a) When the age of A is under 60, and the term fo 
]arge as to exceed the difference between it and 70, it 
will be beft when the London Table is ufed, to divide 
the given fum, not by the fecond quotient here menti- 
oned, but by the complement of the life of A, t^ken out 
ofTablelX/ 

(h) SWe the demonfl ration of this rule, and alfo of the 
rule that will be given for folving the n^xt Queftion, in 
the Appendix, note (H)» . , 

The 
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The value of an annuity for 14 years on 
,the life of B, is, by Queft. VI. 9.5.— The 
value of an annuity certain for 14 years, is^ 
by Table II. ir.296, whicji^ divided by 
94.4, (twice the complement of the life of B, 
by Table IX [a)y gives ^.i?,. which, adde4 ^ 
9.5, gives 9.62 ; and this again multiplied 
by 1.2 1, the referwd qttotienf, gives 1 1.6^, 
^he frefent v^\xe in one payment of 1 00 /. pa)^- 
able at the death of A aged 37, to B aged 
.30, ihould A die and leave B the furvivor 
Within 14 years. 

Theprefent value for 14 years of two joint 
lives, one 7 and the other 30 years of age, 
niay be found, by the help of Table XI, and 
the rule in the Scholium to Queft. VL to be 
nearly 9 years purchafe^ and, /. 11.64 ^*"' 
vided by this value with unity added, or by 
10,. gives 1. 164, the foregoing value in i7«- 
nual payments during the joint lives for 14 
years, the firfi payment to be made imme- 
diately, and the laji payment at the en4 of 
14 years, fhould the joint lives not fail. 

Scholium. 

It deferves particularly to be remembered, 
that in this method likewife may he calcu-^ 
latcd, what fums ought to be paid on any 
furyivorfliip, within a given time, of one \\i^ 

* (a) This Table gives the expeifations only, but it Ibould 
be remembered, that twice the expeSiatim is alvsrays thrf 
cmfUnmit of a life. See note, p, 37, > 

beyond 
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beyond another, in confideration of any gU 
ven fum now advanced, — ^The following Exr? 
ample of this is a cafe which has offered it- 
felf in pradlice. 

*^ A perfon, aged 30, has in expedation 
*' an eftate which is to come to him, pro- 
^* vided he furvivcs a minor^ aged 7, before 
** he. is out of his minority ; that is, pro- 
*' vided he fhould be himfelf living at the 
'* time of the minor's death, flipuld that hap-? 
^* pen before he is 21. — In thefe circuni-? 
** ftances, he wants to borrow 1000/. on his 
^* expeSiation. What reverjion out of the 
^* eftate depending on fuch a furvivorfhip, is 
** a proper equivalent for this fum now ad- 
f* vanced, intereft being reckoned at 3 per 
** cent, and the probabilities of life being 
^* fuppofed the fame with thofe in Mr. Simp^ 
^* fon'^ Table of London Obfervations ?'* 

Answer. 

It appears from what has been juft deter- 
mined, that for /. H.64 now advanced, the 
proper equivalent in fuch circumftances, is, 
100/. to be paid^ in cafe the furvivprfliip 
Ihould take place ; or, by the corre^ion in 
page 34, as much of the eftate as 100/. 
will buy at 3 per cent, fuppofing the firft rent 
to be received immediately ; (that is, fup- 
pofing the eftate worth 34.33 years purchafe.) 
or /• 2.912 per annum. — By the rule of pro- 
portion, therefore, for ibooA the proper. 

equir- 
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pqulvalent will be 8591 7. in money, or 250 /^ 
j^er annum out pf the cflate. 

Qjr E s T I o N XVI. 

*^ 100/. will be loft to B's heirs, fhould he 

** happen to die after A, within a given time. 

5* What is the price of the ajjurance of it ? — 

f* That is : What is the prefent value of 

, ^* 100/. payable at the death of B^ provided 

5^ his death fhould happen after A's deith| 

f ^ within a given time V' 

Answer. 

Divide the fum of the decrements of life 
i» the Table of Obfervations from the age of 
B, for the given time, by the given timej 
and by the quotient divide the number of the 
living at the age of B ; and again, by this 
JecoTid quotient (^), divide the given fum, re-? 
'ferving the third quotient. 

Find the value of an annuity on the life A 
for a number of years, lefs by one year thari 
the given time, which fubtradt from the va- 
lue of an annuity certain for the fame num- 
ber of yej^rs. Multiply the remainder by the 
referved quotient^ and divide the produSt by 
' the amount of i /. for one year, and let this 
be 2ijecqnd referved cjuotient. 

(a) Or rather, if the London Table is ufed, by the com-' 
pkment of the life of B, when his age is under 60, a^^d 
jhe term cjcceeds the difference between it and 70. 

Again/ 
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Again. Multiply into one another \hzfirfi 
referved quotient, and the value of an an- 
nuity certain for the given time ; and divide 
the produdt by twice the complement of A's 
life. This laji quotient, added to tht fecond 
referved quotient, will be the anfwerm aprcf 
icnt fingle payment* 

Example. 

Let the age of B be 40. Of A 30. The 
fum 100/. Rate of intereft 4 /^r r^«/. The 
given time 20 years. The Table of Obfer- 
vations, Mr. &mpfori%j or Table VIIL — The 
fum of the decrements of life, in this Table, 
from the age of 40 for 20 years, is 1 27, which, 
divided by 20, (the given time) gives 6,38.-— 
The number of the living at 40 is 229, which, 
divided by 6.38, gives 35.85 and 100/. (the 
given fum) divided by 35.8, gives 2.79, the 
Jirji quotient to be referved. 
' The value of an annuity for 19 years on 
a life at 30 years of age, is 10.3; which, 
fubtraded from I3.i34> (the value of an an- 
nuity certain for 19 years, by Table II) and 
the remainder multiplied by 2.79, gives 7.89. 
This produdl divided by 1.04, (the amount 
of I /. in one year) gives 7.60 ; the fecond 
referved quotient. 

2,79 multiplied by I3.59> (the value of an 
annuity certain for 20 years) gives 37.916; 
and this produSl divided by 94. 4> (twice the 

com- 
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complcmem of A's life by Tabk IX.) gives 
.^o I ^ which, added to 7.60, gives 8/. the 
Anfwer ; or, the value of 1 00 /. payable at the 
death of B, on thehcontingency df his furviv- 
ittg A'agcd 30, iityAr klfb dying ift-20 vears. 

It is plain,- that thlr-is likewife the fufn 
that ought to be leaf t6 B now, 69i the e5c- 
p&Skmoti ^f icoi. ^M hi6 death, provided it 
ihduld happen ^ft^ A V death in ^<> years. 

This rule gives the juftlblution in, all cafei; 
except when B^ the exp^^^znUh^tlMypungeJi 
o^the two lives^.andattii&fame tin)e the 
t^^'pi^rCff years gf^a^ter than the GOia8'pl««K;ftt 
qf ;A's^Jife. In thift particular ]cafe the ^1-i 
lowing rule niuft be lafed. . i A 

Find, by the preceding rule, the value of 
the affurance of the given fum for a term of 
years, equal to the complement of A's life, 
and let this value be referved. Multiply by 
one andther the given Jum ; the value of 1 L 
to be received at the end of a number of 
years equal to the complement of A's life ; 
and the. value of zh annuity certain for as 
many years as tht ' given term excteds this 
complement. , And the frdduSi:^ divided By 
the cbmplfement 6f 'B^s life, and the quotient 
ididit^ to the value rejirved^ will be the true 
vahie fought. -^ - •' 

;. \ tA Exa m pi* e. 
Eit the ajge ofc S be 30 ^ ftf A 40. The 
term 47 years; and every thing elfe as in 

the 
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the laft Example. The complement df- A,*i, 
life, is, by Table IX^ 39.2. Thq value of 
100 /. to be received at the death of" Bi if he 
furvivcs A within 39 years, may be found 
by the preceding rule to be /. 16.15 1 the va- 
lue to be referved.-^Thie value of i /v'to.be 
received at the end of 39 years is, by Table 
II; . 2 1 6 6 i The val He of ^n annuity certain 
for 8 yearSi (the excefs i:)f the given termL 
above the complement of the life of B by 
^ablelXi) is, 6.733: 

And thefe t\V6 valued nniltiplied \yy ond 
inother, and by Ibo/. give 145.83 ; which; 
divided by 47.2, (the cfbmpleraent of thtf lifd 
of B) and 16. 15; added to the quotient; make 
/. 19.23^ the value fought; 

R E ii A li k: 

As after finding thp prefent value of aii 
feftate; pr annuity, it Is nejceflary to }iivide 
that value by the amount of i A in onejear; 
in order to find the prefent value of .a ^^;9^' 
equivalent to the amiutty ; Ib^ after finding the 
value of a fum, it is neceflary to multiply ^zx. 
value by the fai^ amount, in order to find 
from it the value of an equivalent annuity^ 

\n the firft examplci therefore^; the value 
of ah effate of 4/. peranniimy vrould be L 8.32. 
In the fecond Example, 20 /. And this i^ 
as it ought to be, the value for the whole 
duration of the lives, Agreeably to the Pto- 
blem in the note p^ 37, 

I In 
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In folving this Queftion, care alfo muft be 
taken not to forget the Jirft Remark under 
the foregoing Queftion, ' 

In- the fame way ;vith that in which the 
rules in the three laft Queftions have been 
difcovered, it is pbffible to find rules for cal- 
culatidg the values, of ajfuritncesy for given 
terms f on lives and fqrvivorihips, where three 
or more lives are concerned. But this is of 
lefs importance; and I chufe to leave to 
others the further profceution of this fubje(St, 
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C H A P. II. 

Containing an Applkatton bfthe !^iif- 
tieins in the foregoing Chapter fo the, 
Schemes j&f the Societies in Greatj 
Britain, fit making Affurames on 
/tjives and'StirvivofJJbjps^^^a 
granting Annuities to tVtdows^ anjL 
to Perfons in old Age. 

SECT. I. 

Of the London Annuity, and the Laudable 
Societies for the Benefit of Widows. 

THE fchemc mentioned in Qucft. VIIL 
is nearly that of the London Annuity^ 
Society. The Laudable Society is alfo formed 
on a fimilar plan. In both, the annual con;- 
tribution of every member is five guineas, 
payable half-yearly ; and for this a title is 
given to an annuity of 20/. to every widow 
during widowhood, if the hufband, after ad- 
miffion, lives one year according to the firfi 
fcheme ; or three years according to the [a) 

(a) In this fociety a member who lives but one year, 
is entitled to no more than an annuity of 10/. for hi» 
widow ; if he lives two years, 15 /. if he lives three years, 
20 /. four years 25 /. feven years, 30 /. ten years, 35 /• 
thirteen years, 40 /. , 

5' ' fecondi 
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JUond^ of ^o/. if the hufband livtsjiven years; 
according to both fchemes^ aild 40/. accord-* 
ing to the Jirjl fcheme, if he lives 1 5 years, 
or 13 yiearsy according to the ibcdiid.->^Ia 
both idbemcs alfi), there is; no other pre^ 
mium or fine required^ than five guineas tx^ 
traordinary, at admifiiooi from fi^try mttA^ 
ber whoie age db^s not exceed 45. . The 
Laudahle Society admits hone above 45, and 
the Lmdon Annuity Society . obliges every 
perfon betvtreen 45 and 55 to pay, at admif-^ 
fion, five guiiicas extraordinary,, for every 
year that he is turned of 45. 

Theie are the main particulars in thefe 
fehemes; and, therefore, bo(h of them^ were 
the annuities to be enjoyed for life, would, 
receive (fuppofing the members all under 
46 at admiiiion, and of the fame ages with 
dieir wives, and money zt 4per cent;) but 
Kttle more than three-fifths of the true value 
of the annuities ! ^r about one half^ fuppo<« 
fing wives> one with another, i o years younger 
than their huibands ; as appears from Qjief^ 
iion VIIL . 

It appears ftirthefr in that Qaeftion, that, 

fuppofing the annuities to, be /^.annuities, 

and men and their wives of .equal ag^s, the 

ekpe£tation to which an annual payment of 

iSivc^ guineas begfuning iQimediately, entitles, 

is iiearly 14/. it thelcoritributor hVies a year, 

and 20/. if he lives feven^ years (i^)^ taking 

.^ Ca) The fame annual paynfic'nt will, on the fame fup- 
poJUtioiis, entitle to i47, ifa merhtier lives kyear^ and i8/# 
il" he lives thru ycar$« 

F the 
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the mediuip between the Lo^n and tl^ 
other Tables of Obfervatlons. 
• ..." 

. It is likely^ that mmy.periims. will be Tet^ 
unwilHng to believe^ that theie fchefnea arc 
£b deficietit as they have been rbw reprefent^ 
ed. I wilU t!herelQre|.visndeavour to prover 
this> in a way wMchj, tha' lefs ftcid^ is fu£f^ 
cientl}pdecifive5 and may be. more likely tdn 
be iiUelligible to perfbns{ttnfki}led in m&the-c 
matiod (talcalation«r^l ihaUiiere confine myr 
feif to the fchenae of Htu^Lon^k Annuity ^^^yii 
ciety. The dificrcnces between it and tl» 
£:henie of the Laudabh Socie^ are incdili"- 
demfole^ ^d what fhall be faid qf the one wiU 
be fuUy. applicable to the other*. . 
. Accordingidto "thk icfaea^e^ as it has been 
yaSt de&ribedy aU that Eve ^5 yeaiB in the 
fbcie^r will be entitled to annuitfics of 40 Z* 
per annum for their widows. Suppo£bvthci 
wholefociety^ at admiffion^ to be men of .40 
years of age^ taken one with another:^^ &. 
perfbn of this age has an, evoi chance. of Jm^. 
ing 23 years ; and he has an even chince o& 
continuing with a wife of the^ &m6 age^ (that 
is» of continum^ in the ibciety) L3 yeani 
ami i ia). Not much tefs^.therefDne^, thaa 

: half 

f^;*Thi^ii; the tx^Q, truth, accbrdiiig^to Mr.tkMH^^ 
Ws Kypotlielis, and the Mridi^ Tiaibie.. But actorifcX 
itigt^ ^Vyfifyll^'s a/id the i^mkmptpf TaWe, » ^1^ 
40 years of age has an even chance of living no inore 
iRi^ii 22 years, and bfJQint CQnti|iu4nce wich a wife of roe 



hdi tiwrdirapbb:s:>wHlrconi3iiufi incihdibfcieH. 

Ids :tbafli4Milf ithe^ l/^^kiows^ tbft «^iU;cofai6^ 
upon tile fociety will: tm FitdoiihaixtirLqff ifor/i . 
per annum. Theiie vindofvs, faowevlerv bdng. 
dlder th;m the reft whea'tfareycdmpsepBdein^ 
iHiitaats, ivill conthme on the fociety aihorter- 
timc^.aiki) therefbre;» the number eonftauitly 
ifulliGs together; to. which they, n^ivill in a 
cmirfe of years ihcrea&^ will be pro()ottion* 
dbly finaller. Putting erery thing^is-ft^our^ 
ably as poflihle/ fetu&iiippdir^ d>dt:fmit: of 
ao annuitants conftantly on the &Mdiety^ j^ 
will be ainuitanfts of 40 /. ^ of ^6 /. and 
nim v£ 20L To ^^^annuifeants then^ the) Co^ 
dcty will pay 560 /. jpfr 4^;(r«w, orthe ibtV 
part of this foaa, that is aSA to^^^ annui««. 
t0ist kt an average;^.-: ^tfoch^dh avn'ilitjtfiDiir 




nearly, ^n^o^ing to ^d Lofukn^ ilnd aU the 
!?• 4We* of ObferraficMii, tntcrdft y^tiiig all 
aJong fuppofed at ^pef cenL 
. I^t cannot appear ihiprobable to arky^one^i 
«hat this (houW fte-thtf trtit vdue; of fueh a- 
i^yerJioh. It if riot probat^^^ tfiit "thfef^jsj 
«Eiy {ituatioh in wI^mm dl^eldecrjen^ of lifet 

.ag<- of the membtJr's of tW^to^^cty ^t adaiffidii,^ iAd t^tf 
tTiis- aecdirtit the tiuftfttlr' d? infiukahfs of 40/- ftixxith^ 
proportionably greater, Tha tfi'safi igfe/ tiifef efbre, ha«! 
llQCA taken very moderately. 

F 2 arc 



t!^ .t^iij&^'Loiidonv^Auittlty -^ 

arei futhiiais ican* mako :ili a/tetithi psvt? mom br 
lcis.«-M^5iL in- prefet£t:payie»mt;i5lhe iame* 
\ffidi^L9*f.')fier anniim^ for tbr cr^^^Bntns aoi: 
ahnuaPpaytneixtiofiiiveigmneas^ which muft 
qeafe ia$: foon a& either of tWo lives each 
40 fails} oequal in value to fuch a perpetuity? 
E v»y one tnuft fee^ that there is;a great dif- 
ference.— A- fet of tmarmges between per- 
fons all 40, wiU, according ^o the probafaiili^ 
ties of life in Dt./Ha//ey'isTzhlc^ laft, ones 
with another, 15 yoatrs {a) i and an anmiafl. 
paymait:4)e|ginning. immediately, during thfe 
joint continuance of two p^rfons of this agc^ 
is worth ;i6yeiu"s purchafc (^). The com-- 
parifon then^ in therprefent cafe, is between 
3 /. 8 ^. per annum for ever^ and live* guineas 
per annum for n ^ yeans fs. or .between an an*^ 
njuityof/j^/.rSj. wsorthl 25 years purchafiv 

- ' : ;-"»7q ^-^'l-l ; ' • : ^::'.:- ri . *•• : . : . . , 

/tf). Sfe^ae l)cginning ofMfikj L ^ . , ^ 
(^Ij-The value of fuch ah'aiinual payment,' by Tabic 
Id^dt the £wrdl?« ObTervntion^i \iq.i ; and 10.8, by Mr; 
DiJiAivri^s bypo<iNBfis»--rI bfelve Dot taken into this ac-^ 
cDuiit the five gvmeasyEvf p^rat admiffion, becauiib it if 
obvloiHIy of too little confeqiience (o make any confide- 
rable difference. The alloWanccr I have made in favour 
of thdfe.fchem^'are more than equivalent to it. In par- 
ticular ) it (hould be remqaibc;^, diat ithe calculation^, 
fuppofe, that ^the payments' required byttljefe fchemes, arcL 
yearly payment)? beginning imipedigitely; (fee p. 28) and' 
that, the firft payment oC'lKeMfiittrf is-not Co be mad# 
'till the end of the jfcar i^,;yl>ii:h, the. j^uflviiM. A^all 4ie > 
and alio, ,tnat the annuity its loJb^Daid. yearly, and no- 
thing to be due for any;part'(^f;tl^c p^^ in wl)iqh,thc an- 
nuitant Ibalj happen to die^ ,,- ^^^ // ', 



i^iaii 'anniiitsr of fiie guiiioas.wordi ojoiyr(to 
l^i's'tpaicbafeJ' i.^fli .u i^i-jri^r J .) ■.:.:: *..o .-: 
r But «o throw this fubjcdiintd anocHer Jli^itf 
t 'LetitUdnirumlSikr to .whurh thOiiboiQQ^ k 
kept upi>dibppored to .he 200. Itih^frbeed 
dempnftratedi' ia:Qttffft.^ll> thatiat lea^l half 
this number of widows will in time.cdmeitQ 
be conftantly on the fociety ; and it has alfo 
been juils now fhewn^ tW tfae:modiui&of 
aiinuitles, pajrabk to thtm» will ?be, A ieaft 
2ft/. After a- eaucfe. of years, then; ^thc fiW 
dety will hive a conftant czp^ncttk) b^.of 
f.%ooL. fir anmm^-^^Vii what vrfllj be« ti9 
income r^n cider, to jdfeto'miiic ihh^ wc 
Riuft confider/ rthat ^^ere. are. tmo^ Tourcilfr' 
frbm whence its^ /income ; will v beoderiveda 
Pirft^it^e annua) pa^eittsiof thefm^aorbarsi^^ 
Andy fecondly, liie money accnmskiated^r on 
ikitiapifal raifed during the: tiniie: thei:mimt' 
ber' of annuitants is coniiog to imaxsmum*r^ 
The firft of thefe fourccs affords 1000 gui- 
iteas, or 1050/. fkran^iim. :This %arits 
ijr5o/. oF the gtnnaal exp?nce juft.meftti,-; 
ooed; and, therpfpirp,' ij> order that the liv-. 
come of the fociety may be ^ual to the ;bur*t 
den upon it^ when the annuitants come; to i 
m4ximi4m^ there ipuft: b*e a fund raifed In the* 
mean time equal to 43>75o7i or to an efiate 
in pcrpetxtity of iysof. fer annum. ^^^Bat 
1050/. per annum beginning immiediately^' 
and forborn 25 years, .and.iroprWed, .with- 
out lofs or delay, all that tinse at ^fer^ent^ 
^ F 3^ com- 
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con^poonft . intercft^:;wHI%«4t Juftriraiftritieii 
a capital {a). There is, therefore»ltlmfolkft 
{Afi^ilHM the '^fiihi^riui I am coofidering 
is extteiheljr deficient; The truth' jis^ that 
{csxtdf'aiAird xs£ Bidk a capital could bA 
^mfkd, ^ mil\ dppd^.frox^^tke folbwing obn 

i:;: c*.t ;. i ■-: .; .: :,• . -. •-) ,r.-^ - -^? 
> Out of ^2x>b porfoQGi, aH 40 yeatftoftge; 
jiiori dian ifiYe, agccordiDg to the fjondon Ta-^ 
hiidof Obfenrations, and not fo many by Dh 
MaHifk Table, may be expe<fled to dieirD^ 
ytari^^Siippofc thert five-to bcthemltium* 
berr o^.ttieinbers^riiat will die tlfe* &A .y^eui 
i3>£ the ibdeey • In fttbdTecpint j^t. the iroltf 
lddive>body oSf ' mtveJbcvt ^will h&aMitmiiaHy^ 
growljii^roldeff ; aad, dbmfore, tba 'prQ|x>K4 
fion iof ; tiiem that wiJi die. ererynyoat, .Ivill 
be: comibuaUy iiacf effing, 'tili it gtt^ tarii 
mtfxfmmu 1 will, however, fuppofe> that 

: (^) Evpjiy Queftigii^ of thi» l^ind inay bet eafily folirc^r 
in tl^c fo^lawir^ ojiaRn^r., Iii TaW« 1> fipd the vatu.c pf 
X /. pays^ble kt the epd dJ^any number of ye:^fs ; an^ "ahy 
gWen WAirtty diyiied by thatvafue^ wffl betl^ annwWf 
t» which the ^visti fnnoity wilib ip Chso^ bumtieb f»f yffu^ 
iyx:p5jLf<5U7-ThuVi tft^ prfifcht ?aluc of,i/. payable ^t the, 
end of ^25 years,fis *^7S^9 reckoning' intereft at 4f^ 
lent, zhdr lo^oh per annuk divided by '.375 1 > gi^^« 
2^8oe)t/; /er annum^ tbe inctie^ed annuity ariififig &oau 
"IC50Z. .^r a;^!^. Jn^the faiQ« manlier it ^^J^XW^i^ 
tfiat^ the fame annuity, forborn 11 years, will infc^earfe to 
1610/. per Mhnum. — But a more partial] ar/alccount olf 
thi» wH be giv^n'in tte rules anftCXifcA to tte Tables at 

tbt CWl of this work* . -^ , 

5; M * during 
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^inng tbt iaSLnTOoytzsB vA more iban tho 
mimber jufti^ptcifiedwill^mcver^yeiu-i and 
«hat» cx)iifeqtiaitijr^ nbmore than^^^ widows 
^ili come cvcrry year on the fociety. Tho 
4^ of aU thefe wida1vs» when they corn** 
fuence widowhockl, . will, it b evident, bck 
between 40 and 60. One with anothei 
then^ they may he confidered as iiaTing com-* 
meoced widoii^hoDd at 50 years'of age. Now, 
ikvc widows left every year at this age, wUl^ 
10 to years, iocreaic to 43 conilantly in life 
t<^[ether, according to the expedations of 
life in. Tabka IH, IV, and V; and, in zo 
years, to 70 \a). , Suppofe the tme number 
alive together at the »id of 2;o^yeard tx> be 
only 62, the. /greater part ^ of thefe will be 
annuitants of 30/* and 40L per ann* and th(b 
rdk 20 L Were the former only equal ttt 
the latter, the noedium of annuities payable 
to. them would exceed 2j^U Soppofe theii 

,44) £ver]r caic^Iafciori of thin Y^^^ is esAly fiade bf 
the rv»lc in note (A) in the Appcndijc, — I h^ve put tbt 
nuihber living together sit the 6fi<t of 20 ye^rs at 62, not 
4»dy that the reader m^y be better faUsKied that I Iva?e 
iBcpt tow enough, but mo fo make poi alloarasce for f«c| 
widows as will be left by thofe members who die withia 
a yfcar after admiffion, and who,, therefore, according to 
the(e fchcmes, wiM be cAtirtcd to m Annuities. Thii 
Ubwaace is too large : tbx^ after the firft year of the 
>fche9)e» it will not happen ^bove ofice in 4 or 5 years^ 
ihat the death oi a member will be fo circumitanced, 
lappoiing the probability that a man ^t 40 will ll-ve x 
y^af, to be» <a$ aU but xlitLbndo^ Tible^ aiakt i^ 56 

F 4 thif 
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this medium to be no morectluai' 26/. and it 
will followjr that^ at the end of ao yeac$» 
the fociety will hav« an annual rent to psrjr* 
of 26/. multijplied by 62^ or 161 2 A and» i£ 
then able to bear fuch an expence, it muft; 
. in the intermediate time^ bare acquired . ans 
increafe o£ income equal to-the diiFerenco 
between! 1 050/. and i6izL per an^. That 
is ; it muft» with its favings/ have accumu*^ 
Uted a ftock equal .to 562/. fer atm. and 
worth 1 4,1050 /• But as,, during^ this time^ 
there will be a number of annuitants con-^ 
ftantly increating^ to whom yearly payments 
muft be made, the favings. of the f<i>ciety 
cannot' certainly be one half of what they 
would have been had it been all the time 
free from all burdens. Suppofb then the 
ftock produced by thefe favings, to be equal 
to the ftock that would ari& from an income 
of 1050/. per amt. beginning immediately, 
and improved perfectly at 4 per cent, com- 
pound intereft, for half the time I hove 
iqehtioned, or for lo years, w^thou^ being 
(iibjeCt ^o any phccks or dcduaion^: fuch an 
inconiie thus improved, would, in 10 years^ 
produce an additipnal income of 560/. per 
annum^ 6v a c^pi?^ of 14,000/. — Accor4ing 
to theie Qbiervations» therefore, the annual 
income of the fociety at the end of 20 years, 
aiid before, a third part of the higheft annui* 
tants could come upon it, would begin t9 
fall ihort of its expences. About that time 

then 
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^en it would ' neceffarily run aground; and 
long before* the number of annuitants could 
rife to i 10Q9 it would fpend.its whole flock, 
and find itfclf under a ncccffity of either 
doubling the annual payments of its mem- 
bers, or of reducing the annuities one half. 

All F have no^ faid is inieant, on the fup- 
pofiiion, that the fociety begins with a'oo: 
inpmb^rs sit 40 years of age/ a!nd is afterwards^ 
limited to that number; by addiitting no more 
ntyf members than Will; jiift fupply the va- 
cancies' occafioned by 'the tofs of old 'mem- 
bers. H it is allowed to incfeafe, it may con-' 
tinue a longer time. 'And> for this reafon,^ i 
fppiety jth^t wan^s half the. income mcp^ry 
to render it permanent, may very welf Cub^(t# 
and even profper for -^g or;4o years,-*-7nbu?i 
the Laudahle Society ^ was it to keep to its 
prefpnt number of memberB, might poiiibly 
feel no deficienciM for 20 or ^o years to come; 
but if it (hpuld continue to increafe at the ratq 
pf 70 or lBp every year, it would, at the. end 
oifthat time, pofiefs a balance fo much in its 
favour, as mi|jht enable it to fupport itfelf for 
20 or 30 years more {a) J But bankruptcy 

would 

(<i) What has been before demonftrated in Qucft. III. 
(hould be here recoUeded, that thehumber of annuitants 
on fuch a fociety as this, muft go on to increafe for more 
than 100 years, after acquiring its gre^teft number of 
Hieinbcrs. ^ 

The Laudabk Society, I am informed, took its rife 
from a calculation contained in a pamphlet entitled, Th£ 

Pof. 
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i(i^Qiild «Hm at Id^ aKd.with the mora imr I'- 
ll^. w<ei|;ht the lonjgjeriit'iaad: been ^dofedrod. 

The rule in the, fynd^n jinmity\^ocitty^ 
which, obliges every pcribu betwecp the ^ci 
of 45 and ^^g to pay at admiflion .5 gijiineaaj 
extraordinary, /or jevery year that^h^ ^xcecds 
jr$9 U an adyaniageto it, but..lfe^^,a"v^ry; 
inadequate, and^alfo.ayery unefjiutaj^.ad-^ 
vantage. For'atlthe. fame thp^,.^i\!i^ 
ligcs ajpcrfbh 55 ye^ra^^^ ^gc»:t;9|^vCy mre^ 
than, the value of bis expedauo^ it takes 
aSove two'-Mihs ie/s than the value from a 
perfbn who' is 45 years of. age* ' . ' : 

v If 4nv perfoM remain (KIl doubt^dl 'about 
%^hat 1 nave faid, J muft beg their iittehtiori 
tt> ©t* forthef. argument. .: ^ - ' ^ 

f$ffUnlky and P)nAabiMif ^fa Scheme infMidfat'ihe Be^ 

^ere referred to, is tbe la(ne with t)iac- which tljis $0^ 
ciety has fince followe'd ; and I am afraid I (hall not be 
credited) when I fay, fliat the cftlculatiori to prore us cz* 
^acity (^ fuptfprting .ii^Jf,. is founded an theiUp^oikion^ 
t^hat a hundred married rn^en, whofe common age, la 3/^^ 
will leave but tf«^widow every year, tho* at the lame time 
it IS fiippofed that two of theni will dife Wery year. * 

Tim miftake has made the whole calculation one hadf 
wrong. — ^Nothing can be plainer than that, if the death 
'Cfa married man docs not leave a widaw at the end of 
the year, the reafon muft be, that both himfeW and his 
wife have happened to die In the year* But it J^,^ways 
yerv improbable this ihould. happen. , 

(a) At 2p^ ^^^* the period of doubling money^ by 
compound iotereftj is Acarly 23 years* At 5 pr mu 
«4 yeara. 

It 



tr VnQfV be fttAsmtd upon that bveiy othqr 
memblir of tliM^ Ibbidties, Tappofit^ J^m^ td 
2?6yH^df perfMhr dl of^tbefame ages witi^ 
♦beirwiv^s/Xvill teaVe^widows to:whpm,<m» 
^tH anbther; (as ali^sidyiQiewn^ at leaft 28/< 
^r 4r/r>h itttli^ be iklloiwed^ for a^vnany yeairs 
as there hav6 be^ft^payments from each mem.-« 
ber. For every^ lo guineas then recei^rcd 
Ihey mud ibihe dme or other hereafter pay 
feSA But tet it^b« w^U confidered what ean 
ehabte tlfcitf^'to^ da^ this. : Did mqney hear 
flb'irttereft, &r^ny giveti fum now received, 
^y could riot a^ord ut any tixqie hereaifter 
t6' 'pa^ ihor^ tbtfh ^i .equal Aim. That is i 
(lili^'the^ dumioi^ is&' Jurvivarfiip vsr.in the 
jpt^fkrt cafQ,-by;<^ft, li, equal xp the; da^ 
r«icW-of /*tf rr/i?r^)lh* proper ci)n4adcratiQai 
for any given, reverfionary anquity^ to be al-^ 
)owedl to /f/^ the itirvivovs of a fbt of oiarfiagBSi 
Would be, an equal^annnity payable by each 
marrfege during Us exiftcncej and jull baJJ 
the ft^eriionafy annuity, if it i$ to be allowed 
only 'to half the forvivtirs, or tO/ widows e^c^ 
ctufiVe of -viridowe^. 'Tlieannuai payment 
thtvt-oilfive g^\x\e^^ daring marriage^ can cn^ 
ixtii widows to do more* than an anmiity o^ 
ten guineas, Ai^ppofing money to bear no in--* 
t^rcft. But if money does bear intereft,. thb 
iame paymeni will entitle them to tnore, tii 
proportion to the degree in which it is capa- 
ble of being improved, during the time be- 
tween that m which the annuat payments be- 
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gin, and the commencement of widowbfftd. 
Now, ittB eafj to fee, thiit unle6 tqoney'bear^ 
very hi^ iatereft, tbiis improv^Enent ec#Bot 
be likely: in any circuroftances to produce ^ 
capital, theinterefl: of which ihall beeqaal 
to the annwai paynxcnt itiUf* Any given an^ 
nual payment perfeftly improved at,4^^i? 
cent, compoand in tcreft, requires 17 years to 
double 'itfclf, fuppofiog the .firft payment 
made immediately ; or, near 1 81 years {a)^ if 
the firft payment is not made 'till thje cfttl of 
a year. . : But no marriage? are Ukefy to ll^ft.f(J 
long, except thofe among perfons who ai^ 
very young. A marriage biatween two per- 
fons, both 40, will not probably laftrlopkge? 
than 13 years, according to the j)r9babilli ties 
ofilife in Dr.: -H<?%'3SrTable* A marfiage 
between two pcrfonsi both .- 50, will m% 
probably, by the £ame,T|ible, laft -longer 
than eieveri yz^^i nor a marrwge between 
two perfons^ both 30, longer than 16 year^^ 
Such marriages,' it is true, may pofliWy kft 
^o or 40 years. But this circum|laDce i« 
more thf n balanced by the fa€t, that ng lefs 
poffibly they may not laft on^ year, The an-r 
nual payments,, then, being incapable of fuqh 
an improvement as (hall produce an additi-? 
onal income equal to themfelvcs 5 it is pbvi- 
pus, that no focicty ought to go fo far as to 

(tf) At 2, per anU the poriod of doubling money by 
compound intcrcft, is nearly 23 yjtars. At 5 pit cent. 

•+'^-. allow 



and LmAsihlc SccktM, 6Cc. yj 

alldvir.to:vridows annuities, twice as great las 
thoie which might'be allbwedf fappofing no 
mtepsftiof money {ayy:{o'hr,'£QCian{ksinct^ 
asiailioWy inftead of , lo guineas^ 26 gui« 
aeasfor an annual 'payment o£;i%vc!^ineas. 
In the circumftancesi of. moftiaf theie focie*^ 
ties:tbreiBi-fifths addition majr be the full al-* 
lowance. .'That is;; (fappofing the annual 
paymient of eQcfa'ipember to be five guineas^ 
time may be expeded for gaining from hence 
a capital of y^ guinea$,kOr that Siall produce 
tibte guiiieas per inminp. intttcA ; and the 
proper reverfionary annuity will be j6 gui-« 
neas ;^or ijlc guineas more than thc*proper 
Mvierfionary annuity ^ did money admit of no 
itiij^rovement. 

The.prececyng obfervations have gone on 
the- fuppofition, that the revecfibnary annui-^ 
ties are to be Jhr life. What difference in 
favour of thefe focieties arifes from the cir^ 
cumftance, that the annuities are to be paid 
onlyJorwfdowSooii, canhot boexa(3;lydeter'«: 
mined. Some judgment^ however^ may be 

':(<i'<Thfjinoney'acciimMla^ed will not 1)0,,ex^y the 
faq;iQ with that to which the anmial pavmenjl would in^ 
creafe; if iiftproved it cotfi^KJtind ihterdt foe a number of 
years, edual to that whidh ifi^ joint Ihres have an fgudl 
dkmee of exifting. M^h Ma wilU the iQcreafe be the 
fpne with that which would arife from thf^annHal pay-* 
inent forborn, and improved, for a number of yiea'rs' equal 
to the fxpi£fation5 of the joint lives. It will be lefs than 
either of thefei for aceaion eaq>}i(ioed in notr (L) Ap- 

\' ^ . • formed 
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formed of it fivm^fi^lrat faas been iaid.'at tfce 
conthifion df QaefL U. Wore cvrtn 6ne hadf 
of thid iiddo\krs.to; m^ry^ llill the fbhemes I 
have beeo cmfic^mflg twould probably be itt'*: 
faffioient. Sui^mttfaextrcumftances ofthefe 
ibcieties^ it caotiot: bo crspeded^ thia^ abovo 
ofie in I O9 or (perhaps ohfein so/WiU.marry* 
The peribrrs mod likely^ to enter' in to tbetn> 
are fuch as Iiaie not tfaeprofjped or abiiity 
of making competent pfcvifions fbf tbetr-wi^ 
dows in odsei! ways. Tb& widows lBftt.th|9rs-< 
fore, wilUih .general be snprovided fc^, aniv^ 
beii^ alfei Bdft wiiib families of chfhirm^>ib 
is ^n^e .ttnoreafenabln to exped:;< tfaoat mvf. 
confiderolde prapcartiaii ihoold manyv^fTfaiat 
is true of fuch as may happen, Jtofbcifeft 
young ; but when a focicty has fubfifted feme 
time, €ti^'g9mter '^xt WiU nqft' be yoai^g vM^en 
kfv and thtde, at the faiixe- time t^cpd ad^: 
Tantage cah!be cx^^i^ed from their marrying^ 
vriW be in general the bigbefi annuitants; aod^i 
therefore^' the himieft: if9rJens.**'-M oK avJtCi 
the profpea of the lofso£ their an&\ik^ 
will nave a^ariicuiar ten^oicy lacBeckUnaJEr^: 
riagc among them. — For all thefe reafons it 
fefemsto tfle Iskely) thw the benefit^ Midh 
I'tfiefe^iTddetleY. vvllV^^^s/^ frptn mArftages 
ampng th^ir aqnuiiiant^, wiA not be vqj^ cQflir^ 
£deraibiei ^w nt leafttfOfyg con^derablbas «d 
be equal. 6? thekd^^^2igpii'hzve all^fwtfd' 
them, by caJwlatiijg ork the ibppofitioji;^ tfcajt 
tl^e m^n^ thdy recei.ve will be atwgys improi^^o 
ed prf^Silyy without lofs or delay ^ at tbi^W 

'if 



ari4L^wi^\A&''l8(>cieties, Sec. 79 

^ 4 fer cent, tofftpomnd' int^rejl ; that rtie 
probftbilitiosof Ki^ftfhoiSg males and females 
arethfelfeme^ afnd^hufbltod^ like wife* off he 
fanie^ageatv4th their' wlvesy and that confe-*' 
quon^y i^./M^^ on fiidhib*-* 

oktiei c&n ainount to no more than half the 
Bteittbdr of marriages (tf).-^Wi A pcfpe<ft ta 
tbe^aA of ^hdie fuj»pofiti6ns, it deferves to be 
pa^tkula^ty obferved; that from accouh«y 
taken annually with gi^at care in Scotlditd, it 
appears^ that the widows of the minifttrs and 
profe/f(^s there (^), notwitbftartding the di- 
minutioo occftfioned by their marrying, da 
exceed conliderablythfeiiuttiber of marriages. 

(a)e(ix6 flkmid be tadkfti th lillefe focittica/fiot 1^ 
Judg4 Q^ the prf^portiQiK of ^ipridowi that wiU msM'fyf fff^ 
tjse^ prpportion that mavjiappen to marry duru;i^ thejj:f 
ftrjft yctir^. For moft 0/ the widows that will be left at 
fiifi will be^yoMg ^ whereas the -greater part, will not be 
jm^Stg Mrt^QLtiiey CQQimeni(9 ^dowhood^ after a focietjr 
has fubfiftcd 30 or 40 years ; and, therefore, though oae 
in thr6e or four fhould marry at firil, it will not be rea- 
fonabk to expe^ that half fp maii^ fhould marry after 
thc^ amirs of tfie ibciety li^comeftattonary. 
'.:(^) :^e niin^berof marded .oliuifta-s and |nx2fcfrors« 
for 17 years, from 1750 to 176^, was at a medium 667. 
A^^\xsmri7^9.^^ »77l»,the repprts have given abauc 
3$6jii fne number "of widows all living at one time de- 
rived froi^i this whole body. The medium of widow* 
kit annually has, for the lalt 27 years, been 19^ \ an^j^ 
for 10 years,, ending iq th^ year 1767, but nine of thefe 
had married*-— Of the ani\uitants likewife (^bout 160 \n 
number) oh the fund e{!abp(hed amon^ thcrBiffenters m 
Lof^pn^fof ^Jli^ving.the. widows pf indigent minivers, it 
is found that few ever marry. See Ch^'p. Z*. Sect, 2. Ste 
Rkewile thiS UtUr €a4 ftCih«'4tl) £% -, id note C A) ia 
theADochdixl ' ^ • ''-'■• . •'* 
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And certainly it would be timreafonable In 
thefe focieties not to r«ckoii mai the fanie 
will happen among theneu^^Indeed it fe^ms 
certain, that nqtwithftanding the liai^ds 
that attend child-bearings the probability^ 
that the woman ihall furvive in marriage^ 
and not the man, is much greater let) than 
IS commonly imagined. It will be mewn in 
the lad £fray, that itis pot lefs than the odda 
of 3 to 2; and had I calculated agreeably to 
this iz(Xr the values of annuities for widows^ 
would have been given near a quarter greater 
than they have been given on the fuppofition^ 
that the. chance of furvivorfbip is equal be^ 
tween men and their wives. — It muft be ad-* 
ded» that I have made no account of any ex-« 
pences attending the execution and manage^ 
ment of the fchemes of thefe focieties. Some 
fuch expences there muft be, and {ovq» ad-^ 
vantages ihould be always provided in order 
to compcnlate them. 

There are in this kingdom fevcral inftitu* 
tionsfor'the benefit of widows, befides the 

(<?) Pattly, as obferved in pa^e 8, on ac(iount of tli^ 
greater mortality of males, but'chieny on account ojf the 
excefs of age on the man's fide. — ^According to the print-* 
ed articles of agreement, the Laudable Society pays no te* 
gard to this excefs of age; and the allowaftce required 
Ofn this account by the London Annuity Society is u> tri'^ 
illng that it deferves no notice. 

' In March 1770, thirty-two liulbands had died in the 
Laudable Society^ and 27 wives. They fcem, therefore, 
t6 be already beginning to experience, that' the^chancea^ 
4»f furvivori])ip in marriage are in favour of the wifei. 

. two 



two on which I have now remarked j and in 
general, ^s far as. I have had any information, 
concerning them, they are founded 9n plans 
equally inadequate. The motives which in^ 
il.iience the contrivers of thefe inftitutions are, 
\5^itbout ;doubt, laudable; but they ought, 1 
think, to have informed themfelves better. 
This appears fufficieptly from what has been 
faid ; but I" will juft mention one further 
proof of ity , 

The London Annuity Society promifes that, 
if in a I ,years ; and the Laudable Society that, 
if ii^ 25 years^ it fliall appear that there has 
b^en all along an annual furplus in favour ot 
the;focietics, it fliall be employed in either 
r^iiing the annuities ^ or in finking the annual 
payments 4 l>ioyi^ they may be allured, that^ 
if at the end of thefe periods^ they (hould not 
beppflefledpfa confiderable furplus, the. true 
reafon will.bev their having granted much 
higher ; annuities than the annual contribu- 
tions are .able.permanently to.fupppft 5 For 
it has been demonftrated, that the number 
of annuitants, and confequently the amount of 
the annual exponccs, will go on increafing for 
^iong courfe of years beyond thefe periods^ 
The effed, thercfqfe, of carrying into exe- 
cution this regulation will be, precipitating 
-ihat bankruptcy which would have eonfie toa 
fyfin had there been no fuch regulation. 
•*: \t has beeaiaid iri defeiice of fhefe Sdcie-f 
^4^egjj that the^deficiericies in their plan$ eannof' 
]b^, of much eonfequence, becaufe their rules' 
G 0blig^ 



cWigc them to pfcrenrfe i cohftant fecJirtHk^ 
Between their ihcibitte dhd cjcpences, by re* 
daciftg the annuities as thel-e (hiiJl be becafidfn. 
And frbm h^ftte it is inferred^ th4t t*iey taft 
never be in dhy daflger df a bahkrtijJtfcy.— lit 
atifWer tb this, \i has ajppeat*ed^ that xht tim* 
whefa they will bejgih to feel deficifcntles lis fy^ 
diftant, that it Will be too latt to remedy pai^ 
ctrort", Witft6iit finking the artiiidtifcs Fb mueh> 
as to render them inconfiderablc and tri^ing^ 
AH thai ii given too hiuch to pP^f^Wt iin- 
fitiitants is fo much taken aWajr from fuHt^ 
annuitants. And if a fcheme ib Sreiry defifci^-^ 
ent, the fiWl annrftarits thay, for 3b ot- 40 
veaf s, rtxreive fo much rtioW than Ihey btighl 
to hsceivb, ds to leave Kttle ot ftothiftg for Ahj?» 
who come after thetai* Deficient fchemfeUj 
therfefbre, ajfe attended with pkrtkSikr in-» 
jtrfHce; ^nd this injuftke v^fll be tht (ktoi** 
if, tnttead of ^e^^m^liie anrtuitifesi ^fe dhnu*! 
playments feould be 5hcrtifed ^ for till thft dif ^ 
ferfencd this can ttiakfe will be, to eiftfe tHIi 
injuftitfe to fall dnjfhtnre coHir^torr^ ittftftjfl 
ti future OTtnuitdnts. 

But what retiiuires moft to ht WtMdtiA 
herei*, that^ after feither the ah'nttitiefc h^vft 
been ferr fetriie Hiiie in a ftate of redddSdif, 
or the contpibntiohs fn a ftaEte of ilrtcfe*fe> ft 
>5vrir bfe ftitn that thefe Societies haH*t gettfc 
upon wrong pEaft's, ahd, therefore, they wfll 
be deferted and avoided; the'confbquehce of 
which will prbVe ftiH greater deficibncies tt 

thtit 



iertioh and decline^ 'tlU "^ totMj dhtolado|i 
land bankfu)3fcjr take pkeeJM^Tkii will ^^si 
dtith of iDoft of tho p«ieM.St)diiqj[ieilfi>r pko» 
viding (or widawsi Arthe]r oont&iue |» be ^n^ 
irouragedi and do liatfdDii fitei^'tb^lt plans ii . 
And at that period the number aianmnitofUi 
will be greater than evfefj whbfc ;innuitiesi 
having no otliar fuppbl^t thdn the poor re- 
maiojj of a ftof k always infqificie«0 will hp 
feon left, without tk^pdffibility;<!^re3iefiro 
iamfelit Ihkt ignorance and cf^duHty which 
gave rife to thfefe focietifes^ ahd whicH had 
fc k)ng fupported thjcnii. .• . 

In tne London kt^nxAt^ Societyi thfere is iti 
encouragement to ia/ch^fors and mdowirs to 
joia tbem, arifing frofti the ^ddjlipnal an,-** 
ntiitie? to which they Will be ifiipi^ti^atefy 
fentitled> When fbe^ mirry^ in cohfegu'ence 
of having made tneir payments a greatdf 
li umber of /eAfsj a/*d it is imaginefll that 
tea^-ticukr advarilM[es will be arrived from 
luch meittbers* mit evfe'n thefe willitTi gfe- 
jneral pay much lefs thah the Value iifiheir 
ie3qMJ<3:atiQn«4-'^A perfon wfeo bfigiw i*n an^ 
atial cqt>tirifoiati<»i -of ^ve gmfiibsts 4tt tfee aigie 
T3tf i4, wiH^ ftrouH Jie KVe ii year s^ i^nd inar* 
Jry a wonian pf it^e /axne age a^t tft^.qnd qf 
4hat titne> •entitle iher iuii»edcately iti f$M 
f^ ann. duting forW*vortMp, and to 41 /ij)^ 
.iwf/r«f« &o^d be iUve fb(ir:$tears after .' ' 




^4 . JOf. tie Jffi>ciatiin nmong 

4njg/^intercft bcmg.at 4.^^ cent.) {a). In thJs 
paicticuMn cafe, : theriSfore, a ' perfon will pay 
nearly the trud value of hisexpeftation. But 
tf/jf-iat ill ages who i^tfrry, :and moji of thofc 
^ho i//>i in Icfs time than 11 years after ad- 
tnifflqn, .will pay Icfs than the value of their 
€xpefikations. . '- 

• r -\ S E-C T^ II. 

<^ the AJfqciation among, tiff Loadon Clergy ^ 
and the Miniflers in ScoihiViA^ for providing 
Annuities Jor their widows. 

IN April, .1765, the clergy within the bills 
^ of mortality, and the county oi Middle/ex^ 
at a .general. meeting in Sion^CoIIege, agreed to 
form themfelves into a fbciety for the fup- 
port of their widows and orphans. Many in 
this refpedablc body may be cg^pable of do- 
ing, in a better manner, what I have attempt- 
ed in 'this Treatife; and they are, perhaps^ 
already fenfible pf the deficiencies in the plan 

■ (a) The value of five guineas per annum (fijft payment 
madd^imraediately) fori* years, fubjeft to failure (ho'uld 
,a life n<dW24 fail;, and, 'after ii ^ycars, for the* joint lives 
of twx):perfon&both 35>-i3, bythc.Table of L^«^i» OA- 
^fervaiidm'^ /.69.3— By Dr. ' Halley* sl^'Me^ I. 7644,. — ^Thc 
prefent value or 35 /. per- aknum (or life to' the widow of a 
perfon 00^,24; mould:he live i!i years, and marry a wo*- 
•^andfit^e iame age wiUi;himfelf. at the end of that time ; 
anj ^j((o of &/. more, or 41 /. per ar^num in all, fliould he 
liyf after marriage four years ; is, by th6 Table o( London 
Qbftrvation«,/.6^.36.~ByD« Halley'% Table, /, 76.03. 

which 



iibeyty^to ttdtse brifefly this plSii, in -order '«6 
iHtroduce a few cobfen^tlons tip6ii* ill^ •' ^ ^ 
-li According to the • printed aHide^pevexy 
^qr^ymafl fx)ffefled of ahy hcntfith; it^Livt^^ 
tAio^i 6r licenfed «cut'acyyjWttliirt''th|^^^ «f 
jiWofCality, an^ the'C<«8«y'br^il#i^^ 
■^ferib'es* afteiMly <}i|fe*]gt!inea; 0*« wo gux- 
-flissppw'more, fliall en^rtle Ms wi^ow td ah 
linfmiity.;i.or^ if he leaves ftqf- wid(^\^, ^fc* ihatl 
ieittitjc'-any fuch dyidf«ii^5 HelMhieive, tb 
•tlle^^^iitte annuity f^nXf^^h jy««ft*'tt^'^ii-\<^4- 
sifcar wbald hav4jiHad:- -Ai$d/iwfealfe i: Widow 
rpc^ffibd of ianjiliftaifyi^ ib(»aid^«itlle^^ai^V^or 
qw»/'/5^ > b^op«- tte riftpfeod^-i o ^cjaft, • f rorh ^ tbfc 
-tfOKKineioeemeht i^^ep'^niiuity; iuch children 
ofi%r^ for meri feaibafiid; as ' (hall be4hen « alive, 
-are t0 Ibe-entitted' X6^ as i*&ny^ of the^tert years 
-p«^TOtta(!s of the 'anftuities *as (he ifhalP^hdt 
have received. — The atihiiity is XftxM-tCK nto 
particular fum, but inftead of this, it is or- 
-iirt^/- ihat *a fcWriKxpare of' thfe4hlltMil^fub- 
tftr^ptions and inpel^ i^all b'a divid¥dU:}fe 
tifasSi tbr«.y^art!/ftfti^ tHi^^eftablifhlls^t^^ d^ the 
fociety 5 half only the next four-yi^ii^ti' jinsd 
•g?^4^bs the nbKcAvitj»e4*«ii pi'O^lifed^fcd^ver, 

liUaHriexceed 2x>i/i tor^^tiiido|v(^is^ta^^r^6s 
; ^^Ethc clergy fubjferibiftg two guiri&ls^t* iftori ; 
-#nd/i©Lif. .tortheJ\iwdowi5 aii^d «p]^hSii«[toi?the 
fubfcribers of ont-.gaiweia. .AtfdValjeif'-the^ex- 
rl G 3 piratioa 



oHratrcrvpf 1 2 y«artf| thfJ yltojc amo<»t)t of the 
lUbferi^tiQiiSf aB4 pf fhc intermit <jf the capit 
^1 flock, is. to bc; iityi4^d projpfof'tioi^i^ly ftit 
pyer.-— It 1$ further pf<$yi4<f4^ tl^it-cvofjl' dfari- 
gyman, i^^ho^fhall b^ married^ or hayf jfhilr 
Bren, at tl|e time of i^S; A^b^i^iwn^ ihall-p^ 
a fine of I wp gi)inea9 towarfJ^ a ca(»ili4 ^ol^ 
if a fubfcri.|»er of ^wc> gwfif as or mqro> ao4>4(fi 
years pf age or tff^w^^^ If 50 yeari lif ti^jp 
pr upwards* he ftall pay a $ne pf thcf e gui^: 
^e^8 j if ,60 or jup>|r«4*>^, fiyp tP^^f^^^. . J^liiti; if 
no% mafried at ihe ji^^e s^'.^s.f^fcrfitt aiHl 
ihail afterw«f<i€ in«r:y,:h^ |h»]l fwy ^ iShejatr- 
f;erdii3g ^ |)ie a^ he (ili4l W ctf al tW tiolie 
f>f h^s; marryinsg. , Xhft ofeligatioii hid a|JW 

-fub^fi^fiSfc is^ 'jftb im^tpftt^ M feeing ^^^^fi^^ 
led iDembert wHhwt tfee'toifefrt crf.agtitOr 
ral courts innki^, witfein t^o^jTstfs rftirdljcr 
ponjing poffeflfed &( my «5cfefiafiicai ««|^y- 
d0a«ftt, tb^ iubfcribev '■. « ' ': 

EF^y w« ?whwj^ Iw* ta^tefided tci tke^bfefifcr 
yfeitftaift Jft tbfis aijSi the. ^ceding chajptor, 
>lt>uA )?fH)^ jiiK^nctfAt to ftifrm df <l»ie 

•.fegulrtioijis^ *.: ^ '- , ■ ■ ' ''^ 

i 4s!^)'^4 ^ddk^ casleJiii^ this aif&cmtfbn 
Iroia ^hft :^ftj W4 5|ihdf 0Re ivith -aptotHkr 

: ^bey. are lubfcribor? of ItWo l^ilneas janoiiaHjr ; 
and <hMHtih«fe are awoaig tjbrtn as toaoy wh 

. ^ari[ied jjerftos as -m^ied. . : ^ - *^ 

ij'vr ' • J' ' if^ 



: la tkiii ot£r« i% lo^jf be kara) from Qjieft. 
KIU». thaj «b« fBwify to which wi4<?ws 
<botUd i»ie ^ntitJw* (foppQfing nQ ^iowiance 
to th« cbildfM <tf any thM <iM=) ought not to 
«x$««d lo or II g^iaiB^s at moi^* 4fi4 thiat, 
ht&^i thf mphaI ifi|)iil«fiptu»i!5, th^re ougbc 
to bfivo b^en a fint^ paid at th$ como^t^ocerpient 
of thp fchon^e, by /cviwy married psrfon, of fix; 
giiiiiftafi 9t l?ift, ©r, by the whole number of 
fttbrcribers, thr/ee gpuifleas. If the number of 
married mcQftbefS ia dovble the unmarried* 
the unimity ©wght opt to ejccefd sight gvi- 
661$; ^d thie.fioe IroiQ every member 
ftould b* 4iboi«t $mf, gqiofajL.T--.The order, 
ih9t only a &)\irth pftft of the annual fub-' 
fei-Jf)$4f>o$ Aed inteuefg; (bail b« divide4 ths 
6rft nbriee year«, h«^ ihe next £Qur y!^r$, 
ibnd dbree (^y^rters the next five* is with-r 
out r^lbn ; bc^^fe thie ojurober of c\?a* 
wants, fas ih« ^rft i« ywrs of tbe fcheme, 
w'Hl h^ ib hw* that it s^iU aot be podible* 
^arifg that .ti»e, that i^re fhwld b« occa-r 
^ba £9r dividing aay {n:9{}qrtioi>» fo Urge of 
ihe »»niul l&ibicriptiQAS ind intetcft, uole^^ 
they are indeed beyond all bQynds tPQ Uttle, 
•—-After 1 2 years* the number of annuitants 
wiU go on i««!ftafwg for nfiw 50 years, as 
Pfiq^ear^ fiiof© Qj|eA. HI. The ponfe<]i«enGe» 
th«3£aCor«, of dividing* jOfter that tipe, xt^ 
wJhple amQUOt of the annual fubfcfiptions and 
infereft, will be a conftant yearly diminution 
i» the dtvidfiads ior near 5Q y«ars ; and naakr 
G 4 ing 
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iog the '^yiiifents to the fif ft claimants mucli 
more c6nli<krable fhaji they ought tb be, ^il 
the expcnceof.all fubfequeht cfeimants--^Po* 
ihefe resifons ;' it appears io me out of alj 
doubt> that this fchemeis by Ao^means-Kkcly 
fo anfwer the goodjbftdsiprbjJofed by it| and 
that, therefore, it will be jbeft to lay it afide. 
At the time it was fettled it was, I find, fur* 
ther ag'reed/ that the annual fubfcriptions -of 
the laity, together with thdinter-eft of theb 
benefaftioas, unlefs otherwife Aireded by the 
donors i^nd' the annual fubfcriptions of fucl^ 
of the clergy as {hall fo diredl; - fhail make a 
charitable fund to be apJ>Ked to the relief of 
the diftreffed widows or . children of all the 
clergy within the limits I have mentionedj^ 
whetheTfubfcribersor-not, -provided that in 
no one 3^ar of the firft twelve mpre than 20/^ 
be given out ©f the fun A to any one family.— 
This is ' an excellent, defign j and if the mo- 
liey arifing from all thefubfcriptions is thrown 
into this fund, an important means of relief 
may be ^iovided, for/ueh of the more indi- 
gent widoivs and families as will accept the 
help of charity, ; » . .; 

There '4s one more fcl>eme of particular 
confeqjueiice, which- I *muft take notice <)f: 
I rhean, that w^hich is oftablifl:>ed by A<5t of 
Parliament, among the minifters and pro- 
feltdrsin /Sr^^z/^W, 'for'' taaking provision for 
their- widows^ ai^d prpharts^ The laft-men- 

* tione4 



fitfnted'fdieriic/ and'ialfo leVtral dflfcrs df ^ti 
ifeitie kind (^a)^ in- this kihgdbrti,' have Bccfd 
fortoedori the iftoddo^ thi« : and the fu<A» 
cefs with- which it^haa-bceW hitherto Sftcfld^ 
cdi i^ioae^-of th6"'|>rritt^ii)&l*c»ufe$t6^hl^ 
they-*avfe 6wed :tbeir-Hfe. > It^5s;-therefbrei 
ptdper t-th6uld give fi>nie afccpiant tif it j- and 
it^t^ilV bd fufBcient wifh thu vidw-fa'fiieni- 
tkmi f^ that far an ahrfuaK^aymcnt,'wKic& 
**-i t*gwO* immediatielyi' 'bf ^fimse guineas^ftdA 
^f lo'ir cOntributoi^^, 66^ <>f-whom dre raa'f* 
^* rieU perfonS, befldes ' * fax on weddirtj^i?, 
^^ ^j^oducirtg about* rif2/:-^er)^»«.it'eiltirles 
^^ ev©l»jrwidoVr to an- annuity bf ib/.' dXiriftg 
^i 'WlltevSfhoodj and alfo ^cfry fanrity of chil- 
^* dren that (hall be left by fuch niemberfe 
^f W die ^without Ifeavifig*' widows/ to'206 //' 
This fch'eiiie eontai^is^a VferktJ^- of other paf^ 
titeiil{(rt*/''but this^ k its?fabftaAcc^f«'CG«i?. 
merided^ oh the ^«h^ ^^ :M(frcI?/\j^/i. I '^&ni 
4rotti ' thwt' time; i^' the^ ^i 2d of 'PJhvemier^, 
*i7J;^«i>W^^4rti 26>*5^ea^s>^a«d ;rieaf -8 iribntb*, 
-*5*^^ttiftksi and >p!rafiiff<Sf4 diid> and left 
. famillie* ^| childWH- wllhte^t widowS; that 
is; 5^66 'ftjch famtflfet W^Jr^e* left-^aftnu^^; 
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« ,:^):irixer&'is one iunong fiho'Dii{enting;Miiu{ier8.in 

the pineritVng Minifters -fn Cumberland^ }fort^umbeir^ 
H^ejIAbreland^-tind Dtirhark.-^fsVhh tht Kondon^^yiniiuiiy 
Society, tho! 'its plah is.fotany.difffefiertt, pfofeffe^ itofcnh. 
itfelf on the principles of the Scotch cftabliftmcnt, apd to 
derive enpouragcment from it, », . . . 

^T ^ and 



^ifplprif} b^n 1 1 3-2 A §Hb(r»Sl this ftifn 
ff^na 545p/, (be vf'l^^lp mnpal Ino^mAi fM)4 
tjifl n^^pjpfa^r, Of 43 1 8/. per wn, will b» 
l^f;. ^s^9(di^9g f)r^i$on for bewiQg tho ^t 
j^^:^,^ all jt])f at}iHHt«|ii(4 p^ffibk to be d«r 
fined fro^ ^^ <9SM'mge$. $i]ch gi) unnwil 
|)^«9«nt>. 9r 4.s»7 «wi froon ID 1 1 coQtrtT 
iHHOff, i3 tb» r^qie with ^.55 eieh, f»n^ 
4i^cQPtribvtcir6; ftp^t^fin^nen^ly. itiap-' 
IHMf^, tM 1(1 ithi» ^WidMneo/t «i cQqmbuv 
pl^ )b$ f9f:e)M ^WVjj^eilt to.*© j«ui)i^ pay- 
«»fBf Ipqginoiug imipsdi^tpjy, of /, 6,35 «rpm 
4wwy i»»yi9d #jw. in order 1:9 »ta^ bi« 



III ihc S.Qio)«iie« nteatMned lo M»e <|ijQ; Q»'* 

a^ pf^mifed to widow# ^qr ju» jiIuviaI fi^r 
Unfint of pi}ly 5 gqM»eA9 <«)^ Aod, in 4i]| 
jMi« fo§M«|e^ /or ihf benefit of widows w^ 
yAiP^l »m acqtMisted* ^herc ii ^n equi^ or 
A gr^er difpfopQt!i^o ibeinnnnsn the efuNtrihMr 
4ifliS;C^ffeifved, f«d ihiQ anomUes Ff:$>mirfid.nT 

ptaii of this eftablifhment been copied ? 
Afid hour abfardl J have ^e focieties in ^is 
icifigdof)a j^e^ed it ^ a precedent which ^-' 
isopragcs a0d favours them ?-«-|t wpyld bp 
itri^g to fay more on this fubjeift. 

(«j See page 67. 
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-T ^ m^y be obt^n^d that t\^ s^»aual Ii^cooi^ 
jf^r the^ Aipp0ft pf this cA^bliJiaicnt, fipp^ 
jiofiag.U to hftve only the hf Rofit of wM9WtS 
#a yif\y, owght be /. 7.19 /[^ ^»». from 
ff/erj nwrriagc^ accpr^iing to Q^eft. Xllh 
^^44* : ^4 /. 7.44 Z^'" ^««- »cpQr4ing P tkfi 
<:»lpijl%tion ia Kotc F, Appendix. 
f' Theie detefiDination« exceed the income 
.^uaUy pFpvided^ But the eiK^efTes at? bjr 
f)0 nocans confiderahJe enoughs P afford ao^ 
{jpertaia xeafon for conclpdiDg, that thif (m4 
M this efttbli^^yqeDt wil) prpve iafpfiicieat. 
':|rwas, hpwQv^r, once kd to fsnterfajA iooMB 
^94ibl^ 01^ this !Cub})e(^. Aad in '^eie double 
,1 thoqgfot ipyfelf CQn^HXie^ byr obfisfviiiig, 
-|hM> in the cah^uiation^ (s) p^e ^t tkfi 
^pQCMP^c^raaU ojT the icheme, th^ nwabjor 
;|33 ffr^ Aaj^f^. as tha maximum 9^ >widow 
4^]i4ag: rat. ofif , tio)^, likely to come vpon it» 
'ler -li?: hp dwvj^ /fpm 20 (jJ^ widow? l<^t 
-^Ru|t%^iiod;^^, ;hat 40 jn ^s was fUmi 
,s^.thefi.w»ber ^rf" yeaRj qeceiEKy fp hr>pg oa 

/v^ Soe Tabic lit 10 4 Jwak primed AtMJM^gbin 
1748^ entitled. Calculations, with the principles and 

'-^a, 'cm wUch tbey irp mftrtuted, Tehitiveto alate a<% 
of parliament, entitled, jfn A^ for raijing and (/faSt^iMg 
a Funi^ for a frovifion for the widows and children if thi 
jfw^fim of4he chur^j Mn4 oflho heads,, pinc^hi^md^ ^n^- 

J^(frs\of tpi Vnivfrjities of ScQTh^^pi ^C^iilg tbc ri/c 
ihd progrcTs of the Fund. 

j[^; Sfei tbe.bejipniqg4>f4aote A, A0ffi»iif(^-Mi&tt like- 
wife the note in p. 79. 
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92 tjfibe feftablifhrhcnt among 

tht maximum of widows "Would not pirfevo 

inuch left than 406; nor the nuqpiber of 

years lieccffary to brihg it on, lefs thanH6o.— r 

•In the Conner editions^ of this work, I gave 

•adiftinft aeiount'of this. But I hav'e lately 

'-received fuch information T(r) as has conr 

vinced me that jny doubts have been in a 

great meafurc grountliefs. I have learnt, in 

particular, -that there have been calculations 

Tubfci^ucnt to thofc I had feen; and that thiis 

^*fftablilhrhent * has »erijbyeJ*^ advantages dnd 

•prO^fibris for its fupport which I waS uiiac^ 

^quaintfe'd"' with, and which give reafon fdr 

^cxpefting'that it wiinndeed be able to %elttr 

tthe^eXpdnce of 400 -ahnuitants^ ^ Ihbuld fc 

-mzrfy come upon it. I (hcmld ortly*tire'mbft 

'^f ^friy readers, were'- 1 ' to 'eiiter intd-rfn ac^ 

'count of thefe advanf^agcs' and provifiohs< It 

•^iilbtf of more importande^ to take this opU 

{)orturiitjr to obferve, that the *probabilities^of 

4ife from ^ which the'determinatidns T have 

^mentioned are derivedy though much-lower 

^thantthe probabilities of life among the*^ml- 

niftcrs and their wives in Scotland (//), 

[ are yet luch as * give the values of reyerfipns 

depending* on furvivorihips aippng .tlicm^ Joo 

-.high* V.., : ■ ' \: , ^ , . ,:T. . 

..•-.:, .r. v-» •\ ■ > . . x-'\ . 

(c) I 6we this -informatioin t'p^the kind and very ob15g-» 
ing dandoiir'tif the reverend .and ingenious Dr^^V^E?^ 
ST£R, 0^ Edinburgh. , . . . - ; •" .^'-^ - '- 

^ '. (d)-M6(^pixi\cM\(kx notice "^ilibc taken 6fthii'fllk the 

condufion of the laft £fi"ay. -*v ? *. '- ' * '•"*-« **"*' 

i In 
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' In owier to- underftand; this, it mufl: be 
confrdercd, that the . difference between the 
probabilities of life inxlifFereht fituations, 
takes place chiefly in the firft and the m^iddler 
ilages of life; and that in old age, they are 
nearly the fame in all fituations. This may 
be deduced with abundant evidence from the 
three firft Tabl-es in the Supplement compar- 
ed with the two laft, and with the Table of 
ObferVations for LoWdon. The efFed: of 
this muft be to iticreafe the duration oi joint 
lives, and at the fame time to leffen the du- 
ration of furvivorjbip in thofe fituations 
which are moft favourable to health. . Or, 
in other words, to render the duratioa of 
marriage in fuch fituations, greater than it 
would otherwife be in f^oportion to' the du- 
ration of widowhood; J and, confequently, to 
reduce the prefent value in anriual payment's 
during marriage, of any given annuity pay- 
able during widowhood. For inftance. Were 
the probabilities of life among the minifters 
and their ^vives in Scotland the fame that 
they are in- Mr. i)^ M7wr/s hypothefis, or 
in Tables HL JV. and V. in the Appendix/ 
the duration of marriages among them, tai 
ken one with another, could not be more 
than 19 years. The duration of widow- 
hbod would be 22 years, and the maximum 
oi widows living at one time derived from 
66y marriages copftahtly kept up, would be 
confiderably more than 400.— Were the pro- 
^ ' - '; 3 babilities 
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b<bilide< of life atnodg thom the i^mit tbat 
ihty are in Londoh^ the duration of mar'>» 
rkge wouid b^ ftilt lefi^ and the duratioA o^ 
widowhood ^r^8/^^ and the maximum oi 
widows derived from 667 marriages^ ctniid 
Jiot be le(b than 500^ But the hA is, that 
this duTation of marriage among them k zl 
years and a haif {a) ; and that of widowhood 
about ao years^ And it appears alfo> froin 
accounts tak6n annually, that the dumber 
^f widows living at one tinie^ derived from 
the whole body of iminifters and profe^brs^ 
^is about 3 80 4 li is, therefore, certain that 
a ihialkr income muft be fuificient for the 
fupport of this fckeme than would be lUeceA 
lary, itccording to the probabdhties of life in 
tli^ Tables pm mentioQed.^^Aofl upon thft 
wholb$ after a careful review of all the liit^ 
cumift^aitces of this dlablifhment in its pte« 
ient ilate, i am well iatisfxed> tkmt the fuoeoft 
with which it has been hitherto attended^ it 
likely to continue.; and that it williiadecii 
jpfeove a perrtianent fouodlEitioa of that aiSift« 
tnce to the wiJtm and/athrkjH vMdk is id^ 
tended by it»-»^Cautioli> hoWiever^ «id vigH 
lance^ Wtll for feme time be iieoeBanfj^ 
Mmy ibore yeairs cnuft pais hefora it vam n4 

(#} Soe « ttotf at die cofickirioii of 43sit laft Etayi «ol 
ilfo inote F, Appendix.— Thfc maximum of windows {0f 
J8b) tiivitifcil by tht numter 16ft annually (6r 19.4) gi\r<fi 
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e^te a ded^o icOflfit«(iitidii firom esptrie 
Hv^dtt have hithttrto fa?olii«d it ftiore thm 
ddi^^ hafd htienk fwA>AflUy expedcsd. Tfa«y 
mny )M»h^ bbrei(ft« vy k t Mid dftvintioiitf 
frbih f5ft)bibilky tmy afift^ which ^ailaot b» 
fldw ftrtS^ti.-^BMt I ought M a& paf^Mi 
fbl- inlhitif dijeTd t^thdi-k». Hm v*&dnUe 
mii^^rt Und prc^flbi-s ooncertied mil, I 
h6{)6, ttttMfd ittiet Th^ftrft cimnentiy di^ 
Rirtgliilfted by their abiUti«s <iitd kifdwkdgei 
fttid tan h««e iittt« ntfsd df any infbraMiieU 
WMdh I btb ahk to p9t ikmx. 



SEC "Tv liL 
%>f tht i^ Ikbems JUt f^o^uHftg Anmiitm 

IN-ftiftitioAi fo^ ptotiiittg widdvTS with Mi« 
fluides Wotild» wicholttt dbubt> be ex» 
liMBeiyttfe^l, cofdld fii6h be ooiitrtvedtt 
vreuM bei/i^A^, «iid tt the TasSM titnt-ii^^ 
and encouraging. The natures of thk^><to 
tuet afdttiit df this iA ^ degrcfe fihitifr ddm- 
notity ttii«|^fied« Thtfc edbulatioiss and itikidB^ 
itt the i>(«fced»ig ch«q^) >v^ etniblc «iiy dte 
to determine in aH cofiis «> wh&t 4cftt^itm- 
^ jmnuitibs a^y tivem paytaienft eMl^» wc>> 
Wording to any ghtii vdWiribii df litres, <k 
fikt^i in«epeftv From Qtttft. Vlf. and Ylli. 
in particular, it may be «t£lferted>that{iott»tift 

being 
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betflg'at j^ p€r cen(*\zxx^ th^ probabilities of 
life is .in Mr; Df Moivres hypothefi?> or tbs 
Bre/biw,'N(irwichf ^nd Northampton TzhUs) 
for an annual payment beginning jnimedi^, 
atelyofjfej^r. guineas during marriage ; and 
alfb for a guinea and half ill hand^ on zC-i 
count of each year that the age of ^he huf-* 
ttand exceeds the age of the wife|. every ,m.ar- 
rled man, under 40^ might be entitled to an 
annuity fyr his widow, during /ifq, of 5 /. if 
he lives a year, 10/. if he lives /i^ri^^ yeafs, 
and 20 /. if he lives yZ^-y^^ years. Money can 
fcarcely now in this kingdom be improved 
at fo high a rate as 4 per cent. But, perhaps, 
it might be rqaibnably expeft^d, that an ad- 
vantage, fufficient to compenfate this difad- 
yantagd, would be derived^ ^ from changing 
the annuities I h^ve mentioned into annuities 
during widowhood. One may, at ' leaft, 
venture; to protiourtce, ^hat nothing 9)uch 
worfe copld bpfall a : fociety that wen? on 
'this. plan, than the neQcffity of fprnje tinae or 
ether acWing hjdf a ^uji^ea to the annual pay- 

«aei^tS.'.i; ■....:: • - j.' . '.':..• 

::J£fi|ch,.a fpici^ly.cjbiifes, that thpfe who 
Jflbill: Iwtjfcpen tq cofjtijiuA nmepibers / jh^Jpng- 
«lfc timo^: ihall l?e entitled; to jftill greater ;an^^ 
^izkmtks*ix.*gUin^%s,^a^iftit|onal.^ alj th^^tW 
^ymfeW;s.a|, acjmjfliipiii,, would, be :the fuj^l 
-payment for . an anfliijity of 25/. and i2iguij- 
iieas for an annuity Qi,,%oL\i a, m^mbor 
ihottWliye IS vevs^ , :•.-;.; 
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All biatch^lors and widAw?ts iftight be en- 
fcoiiraged to join fuch a fociety, by admitting 
them on the following itrms.-^F our guineas 
to be paid drt admiffibft, and three guineas 
fcvery year afterwards^ during fcelibacy ; and> 
on marriage^ the fanie payments with thofe 
inade by perfons admitted after marriage ; 
in eonfideratiort of wKich^ i li per annum^ for 
every fiflgle paymcitt befpre marriage^ might 
be added to the annuities^ to which fuch 
member^ would have beert otherwifc en- 
titled; 

For example. If they have been members 
four yeiars, or made five payments before 
marriagei inftead of being entitled to life-an- 
iiuities for their widows of only 5/. io/# 
20/, 25 /; and 30 A on the conditions I have 
fpecifiedj they Wight be entitled to annuities 
of 10 /; 15 /; 25 U go./i and 35 /. Or, if they 
have^been members nine years^.and made 10 
payments, they mighty inftead of the fame 
annuities, be entitled to annuities "pf i^J. 
20 h 30/, tj5 /.and 40/. — *In this cafe, ih« 
contributions of fuch members as fhpuld hap-r 
peor^o defert, or die in celibacy, wpuld be fa 
TOljch profit .to the fociety, tending to giy« it 
more ftrength and fecurity. ^ , 

, . This is one of the beft fehemc? tibat lao^ 
able to think of, or would chufe to rec^t©* 
iXicnid.,: There are, however, others nbieft 
fafe and encouraging which fome may pre- 
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fep, and which therefore, i will juft pro* 
pofc- 

Let the probiathilities of life be the famfe 
with thofe in the TctWes juft menlioneci. 
Let nxKiey be fuppofed to be improved at f>o 
higher intereft thaa 3 per cent. Let the re- 
vcriionary annuities prortiifed to widows bfe 
10 A for lifey if a meniber lives five ye^r* 
after admiflioti, and 1 5 /. more-, or 25 /. in Jill, 
if he lives- i i years* The proper paymenta 
for fuch an expedation, from a married man 
iK)t €X<^efedi!^g 56 ye'*r$ dl" age, wilt, in the 
aeareft and moft conveniens? rouiKl f«tns, be 
four guineas in annual payments beginrtiftg 
in^rtiediately, affd tv(ro gijirteas in hand (ot 
every yea^r that his age exceeds his wife's, itt)t 
ftdniittirtg^ an»y greater eJccefs than 15 years: 
Or, if the' whokj value is given in one prefent 
faymenif 4^ /• tfdded «o a guinea, fw ^vety year 
that his agfe falls lliortof .5<^, beiides ^ pay-*- 
meilt Jtf ft mentioned t)ii account of difpartly 
of age.— For example. Fou^^ guineas in a^- 
nttal payments, beikied 10 or 20 guinei^S'to 
hand, according a$ tha age of the hti^tfAd 
ilcoeeds the wife's 5 or 10 years. Or, i^tlM 
whole value of the expe^atiott is given in m» 
|>aymdnt, io guineas added to 40 A (thait is 
50 /: 1 M.) itoxA a maf% whofe age is^ 461 a#df 
in like manner, 20 guineas added to' 40 A 
(tha^t is 6h/.) from a lA^n who£b agct is y>\ 
:i . beudes 
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befides thfe paymertt juft mentioned on ac- 
count of diipatity of age. 

if money is improved at 4. per cefit. ot^ t)tt 
atcbunt of any advantages attending a fcheme, 
may be juftly confidered aS fc improved, thfi 
full payments for the expedlation I have 
iiiehtioned will be about one eighth (or. Half 
a giiinea) left in the dnnual payments during 
hiarriage ; and a quarter lefs in all the bther 
payments. That is : A married man, ^/ or 
under 50, would, befides three guineais and 
half rn annual payments daring martiage, bd 
bDUtad to add a guinea and half for fevery 
year he is older than his wife : Or, if h6 
fchuies to give the Value of his.expeSajion lil 
bne -payment; befides the common contribu- 
tion of 30/. and a guinea and hatf:fbr every 
vear his age exceeds his wife's ; he Would be 
bound to pay three quarters of a guinea, for 
e\fety year he is lefs than 50 years of age; 
thkt &, 53 /. 1 2 J". 6 d. in all, fuppofing hini 
^^Srearsof age, atid 10 years older than his 
^ife,-i— All thefe payments doubled would 
eMtle tb 'double ^nnuifies. . ' ' 
^ Th*9fe is otic pstrticular advantage whicK 
fdcietites formed on a plan of this kind would 
<?njoy (^).-^Pcrfbn^ who knov^ themfelves 
fubjed to difotde/s, \vftich are likely to fen- 
der them (hort-livisdi will have no great temp- 
(aJtioHS to endtavour to gain admiflion irit<J 
{ct\ See a«och^f advantage menti^d under Queft* 

H 2- fuch 
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fuch focieties ; and, if admitted, the danger 
from them will be lefs than on any other 
plan. Were it riot for this danger, one 
might recommend the following plan;^ as 
one of the moft inviting. 

In the plans hitherto mentioned it is im* 
plied, that, if either a member or his wife 
dies within any of the periods fpecified, the 
additional annuities, that would otherwife 
have become due, will be loft. But it woul4 
be much more agreeable to a purchafer, that 
they fhould be made certain to his wife, pro- 
vided fhe lives to the end of thefe periods, 
though in the mean time his own life fhould 
jfail. The value of fuch annuities may be 
computed by the rule in Queft. IX. 

Suppofe, for enftance, the fcleme to be 
** that a wife fliall be intitled certainly to a 
" life-aniiuitv of 20/. the firft payment of 
** which (hall be made at the end of 1 2 years, 
** prodded (lie fhould be then alive, and her 
** nufband dead j or at the end of any year: 
** beyoiid this term in which fhe. may hap- 
*^ pen to be left a widow," . jSuppofe It alfb 
ftlpulated, •' that fhe £hall be entitled to 
" 10/. more, or 30/. in all, on the fame 
*' terms, provided fhQ fhould live 16 y^ars.** 
•7-Tbe value of fuch an expectation (intereft 
being at 3 per cent. and. the probabilitie.s of 
life as in Mr. De Moivre's hypothefis) 'will 
be, in the moft convenient round riims, fup-* 
jiofing none admitted above 50 years of age, 

feven 
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feven guineas in annual payments to be con- 
tinued during marriage, and to begin imme* 
diatelyj befides four guineas in prefent mo- 
ney for every year, as far as 1 5 years, that 
the hufband's age exceeds the wife's, if he is 
between 40 and 50, and three guineas on the 
fame account if he is under 40: or, if the 
whole value of the expedtation is given in 
one prefent payment, 70/. added to a guinea 
and half, for every year that the hulband's 
iage falls (hort of 50, befides the payment juft 
mentioned on account of difparity of age. 

If the annuities ai-e made to be annuities 
during widowhood, and not during life, and 
the advantage arifing from hence, is fuppof- 
ed equivalent to the difference between the 
improvement of money at 4 per cent, and its 
real improvement ; the value of the expcdiia- 
tion juft mentioned, (that is, its value at 
4 per cent.) will be fix guineas in annual pay- 
ments ; befides three guineas in prefent mo- 
ney, for every year that the hufband's age 
exceeds the wife's^ if he is between 40 and 
50; and 2 guineas, if h? is tinder 40: or, if 
the whole yalue of the expedtation is givei) 
in one prefejit payment, 56/. addcc} tp i/. ^s. 
for every ypar tliat his age falls (hort of 50, 
befides (he payment lafi: mentioned on ac- 
count pf inequality of age {a)y 

He 

{a) Suppofing 16 years the only term, the annuity 
2p/. and intereft at 4 ^^ r^r, the proper payments will 
oe nearly, ij^ t)fe csife of equal ages and fmgU payments^ 

H 3 46/, 
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He th^t will give himfelf the trouble to 
calculate, a|§[reeably to the directions m th^ 
Qiieftjons to which J have referred, will fin4 
that, , taking ;iU particular cafes together, th^ 
rules now given come as near the truth as 
th?re is reafon to defire in an affair of thi? 
nature, the defers in fome cafes being nearljf 
frpmpenfated hy the excejf^s in others. 

I have calculated here, as well as in mo(^ 
Other places, ffom Mr. De Moivri^ bypo-^ 
thefis, becaufe its conformity ^to the thre^ 
Tables whifh \ l^aye fo often mentioned, 
convinces me, that it gives a proper mdium 
between the different values of to,wn an4 
cw»/ry lives. In the country the probabili-r 
tKV of life £^re much highef i but in X4,ondan% 
ail 4 probably in all great towns apd foma 
JniaU^r ones, they are much lower* 

46/— *4p/r-2^/. as th? ag? of the man is .30, 40»or 50. 
(>, in /?«;?««/ piiym^nts, 7.3.^0.— /.3.66.—/.3. 13— Sup- 
pofing the woiran'-s age ip years lefe than the man's, the 
fame ?aJuM wiH l)e, in /;^/4pa)ruifnts,/.58.92.T-/. 56. si&» 
♦^/f53-66.-7r-In mrml payments /.4.63.~?-/.5 — /.5.i^I.'^ 
It appears, therefore, that a fociety, fuppofing money 
improved at thtf'rate of ^percent, might entitle all marr 
lde4 ipen iftdifcriminfitffyy who are under 50 years of agr^ 
tp fuch a|i espa^ation as this^r their wives^ for tk^ct; 
60/. in 07^ payment, or fi ye guineas in^««W payments. 
*— But. eqyity requires, that different payments fcould be 
made, accordiiig'to the diiiVfent comparative ages of men 
and theii" wives ; ^ T^blps ipiglft b? fprn?pd for ttipwr 
V^th at one vieW) what thefe dilFerent payments ough( 
tol)C in ^l cafes. If fuch Tables are wanting, recourfe 
muft be hiai^ tg fome fuch eafy rules as tbofe I have ftated 

It 
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It is proper to add, that, according to th« 
values of Jives and furvivorfhips deduced both 
from the J^ondon and Dr. Halley% Table, and 
taking intereft as low as 3 per cent, all wo- 
men whofc hufbands are under 50 years pf 
age, might be iatitlcd to an annuity of 24/. 
during /^-(the firft payment to be made at 
the end of the year in which they fliall be 
left widows) for the fum of 100/. fuppofing 
3/. additional given on account of every year 
th?it they are younger than their hufbands.— 
At ^per cent, an annuity of 30/. might be 
granted on the fame terms* 

. In the year 1699, the company oi Mercers ^ 
ii> Londony adopted fuch a fcheme as that 
laft mentioned. Fo? 100/. in oneprefent pa^^ 
ment, they entitled every fubfcriber to a Z^- 
annuity for his widow of 30/. ; and this, at 
that time, (when money bore 8 per cent, in- 
tereft) was confiderably lefs than the value 
of the money advanced, fuppofing men and 
their wives of equal ages. As the intereft 
e-money funk, they funk alfo the annuity, 
firft to 25/. and then to 20/. and 15/. But at 
laft, after carrying on the fcheme for above 
50 years, .finding the burden of the annui- 
tants too heavy, and likely to go on increaf- 
ing, they were obliged to drop the fcheme 
and to ftop payment. In a little time, how- 
ever, by a parliamentary aid of 3000/. per 
ann. which they are now enjoying, they 
were reftored to a capacity of making good 

H4 air 
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all their engagements, and of paying theii: 
arrears.;— Their failure, is, indeed, much to 
be lamented j for, in confequence of it, the 
public has loft the benefit of an inftitution, 
that for many years promifed the happieft 
effedts, by encouraging marriage, and affords 
ing relief to' indigence. The rapid fall of 
the intcreft of money; their admitting puj:- 
chafers at too advanced ages ; and, particu- 
larly, their paying no regard to the diffe- 
rence of age between bufbands and their 
wives, muft have contributed much to hurt 
them. Some of the principal caufcs, there- 
fore, which have rendered theni unfuccefs- 
ful, may be now avoided; and for this rea- 
Ibft I fhould be glad to fee fome finiilar 
icheme, providing,' as this did, an ft ui ties for 
iife^ and not for wUowhood\ undcrtaketi. If 
well planned, it would, I think, be a proper 
pbjedt of parliamentary encouragerrient. / 

It muft, however,' be remembered, that' 
the'iffue' of the beft fchemes of this' kind 
tti-uft be in fome degree uncertain. For want 
of proper obfervatidns, it is not pbffible to 
determine what allowaric^s ought to be made,^ 
dnaccount of jhe higher probabilities of life 
among females than males. No prudence 
can prevent all lofTes in the Improvement of 
money; nor can any care guard againfl: the 
liiconveniencies to fuch fchemes, which muft 
arife from thofe perfbns being moft ready to 
fly to them v/ho, by reafon of concealed dif- 
'- ' " orders, 
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prders, feel themfelves moft likely to want 
the benefit of thcm» 

The focicties, therefore, on which I have 
remarked in the firft fedtion of this chapter, 
would have reafon to take warning from what 
has happened to the Mercers Companyy were 
the fchemes pn which they are formed perr 
fcflly unexceptionable* But I have demon-r 
ftratcd that thefe fchemes are vtry defedlive} 
^nd that the longer they are ciarried on, the 
moremifchief they muft produce. 'Tis vain 
(as appears from Queft. III.) to form fuch 
eftablifhments with the expedation of feeing 
their fate determined foon by experience. If 
not more extravagant than any ignorance can 
jvell make them, they will go on profpe- 
j-oufly for 20 or 30 years ; and, if at all to- 
lerablci they may fupport themfelves for 50 
or 60 years j and at lafl end. in diftrefs and 
ruin. No experiments, therefore, of this 
(ort (hould be tried haftily. An unfuccefsful 
experiment muft be produdive of very per- 
nicious efFeds. All inadequate fchemes lay 
the foundation of pr€fent relief on future ca- 
lamity, and afford affiftance to a Jew by dif- 
appoiriting and oppreffing multitudes. 

As the perfons whocondudl thefe fchemes 
can mean nothing bat the advantage of the 
public, they ought to liften to thefe obferva- 
tions. At prefcnt their plans arc capable of 
being reformed; but they cannot continue 
j[p always 1 for th# greater number of exor- 
bitant 



i^S Of Schemes for providing 

hitant .payments they now make to annui- 
tants, the more they confurae the property 
of future annuitants^ and the lefs pradicable 
a retreat is rendered to a rational and equita-* 
bic and permanent plan {a). They fhould, 
therefore, itntnediately {b) either reduce their 
fchemes, or change them into one of thofb 
which I have propofed. But, I am afraid, 
this is not to be expcded- The negleft with 
^yhich they have received fbme remoni^rances 
that have been already made to them, gives 
reaibn to fear, that what has been now faid 
will be in vain \ and that thofc who arc to 
come after them, muft be left to rue the con-^ 
fequences of their miflakes^ 

S E C T. IV. 

Of Schemes for provi^n^ Annuities for Old Age. 

A General difpofitlon has lately (hewn it- 
felf, to. encourage fchemes for grant- 
in? annuities to perfons in the latter ftages of 
life; and this has occafioned the 6th Queftion 
in the former Chapter ; and, as a further 
akd more particular diredion in cafes of this 
kind, I have jshought it neccffary here to give 
tjie fpUqwing Table. 

' {a\ See p. 82, 83. Se«. I. 

. (A). Thu;si,-w;ia tbp L^nthn Annuity Society ta make, 
ttieir lowed ajiouity loh the next 20/. and the highefl 
30/. they would probably be fafe. But, after proceeding 
of» their prefeni plan fo,n)c years longer, fuch a reduction 
would by 00 xns^n% b^ fuffixienc. &c a farther account, 
^^hefe Societies in the Supplement. 
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T^ie pufnbers in the zi tn^ s^ ?oi«roni 
ff this Table, mMltipli?4 by Wiy 9!Wuity, 
wiU give the value pf th^t anpytity ift ^jRngis 
payipeijjtj to be epjoye4 fi?? Jife^ by the ages 
porrefponding to thofe numbers in the firft 
pplumn, after the age mentioned at the hea{| 

of 
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of that'column.^^And in the fame manner j 
the numbers in the 4th and 5th columns will 
give the values in annual payments.— Thus : 
The value of 44 /. per annurn^ to be enjoyed 
for life, after 56, by a perfon now 40, (inte- 
refl: at \ per cent.) is 5.95, multiplied by 44, 
or A 261.91 in ' a ;^/?^/^ payment; and .822, 
multiplied by 44, or /. 36.1^, in tf/^^tt^/ pay- 
ments 'till 50, the firil payment to be made 
at the end of a year. 

In order to find the fame values^ partly in 
annual payments^ and partly in any given ^/i- 
trance or admiffion^money ; fay ; " As the va- 
^* lue of the given annuity in ^Jingle payment, 
*^ * (found in the way juft mentioned) is to the 
*♦ given entrance-money ; fo is its value In an* 
** nuai payments,, to a fourth proportional ; 
«* which, fubtrafted from the value in annual 
•* pigments, the remainder will be the annual 
** payment due, over and above the given 
«' *cntrance•^^oney.'^ 

E X A M p t tf . 

Suppofe a perfon now 40, to be willing to 
pay 200/. entrance- money, bejdes fuch an 
Annual payment for 10 years as fhall, toge- 
ther with his entrance- money, be fufficient 
to entitle him to a life-annuity of 44/. after 
50. What ought the annual payment to be ? 

« • ♦ * ^ 

A N- 
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A N s WE R, 

L.8.55. — For, l.z6i.()f is to 200/. as 
A 36.16, to /. 27.6 1 ; which, fubtra(9;ed from 
/. 36. 16, the remainder is /. 8.55. 

This Table has been calculated from the 
probabilities and values oi lives in Tables III. 
and VL The probabilities of life among the' 
inhabitants oi London f are (as I have often 
had occafion to obferve) much lower than 
among the generality of mankind ; and the 
values in the preceding Table, had tfiey been 
given agreeably to the London Obferyations, 
would have been lefs. But, certainly, an 
ofEce qr fociety, that me;ans to be a perma^ 
nent advantage to the public, ought always 
to .tal2;e higher rather than lower values, 
for the fake of rendering it fclf more fecurc, 
and gaiaiifg (omt projits to balance lojfes zvA 
expenfes^ 

. There have lately, been eilabl^Hied, in 
iLondon^ feveral focieties for granting fuch 
annuities as thofe now mentioned.; ^d h% 
that will compare their true values, as they 
may be learnt from the preceding . Table^ 
with the terms of admiffion into thefe focie-# 
ties, as given in their printed AbfiraSls. and 
^^bles^ muft be furprifed and (hocked. /They 
are all impoiitions on the public, proceeding 
... ^ " from 
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from ignorance, and encouraged by credulity 
and folly. 

It has btcn fliewrt j that' the fjroper pay- 
mcht, (allowitig ctjmpouhd intefeft at 4 pef 
cent. ) for an Aniii^ify 6f 44 A tc» be fenjoycd by 
a perfbn now 40, for what may happen to 
ftetoaih bf hri h'ft' after 50, is 200 /. in adfhif- 
jith-rribiOyi fctfidti* /. g.55, or 8 /. 1 1 j. in ^rt^ 
fttraJ paytfechts 'till hfrattdiiis to ^o, tht fir^ 
6f thcfc Jjayftitfnts to ht ttA^t at thfe end df 
li y*ar(-^t'hc tontfititms of obtaliiin^ thii 
AflhtiitV, atetjfdiflg ttf the Tables of the I,<h?» 
d^Sifiieiy 6fAnHuitMtsfo^ the bentfit nfti^t 
^s^'fdi. tyj. )iiiidmfffi6ft-Mdnty\ sndSI. 14/; 
hft aUiitiaf ptiyrffiftts. -^Atc^rdiag id tht Ta-J- 
van <Jf the fdciety of London Anniiiohh fb^ 
iU biiMfii if cigty thb cortdWohs of tofataihtrtg 
thiJ- fafae?'4«ttfai<y .ai*e 56?. \nadmi^o}i--trhdy, 
tfid t<i /. i* MHueH hay^enis>-^'Xht 'kqtihM} 
fr66idejiL.t)f Attrtititeiti te^irires ' fot "ihc faftrtie 
annuity 38/. 10^. in admijfion-moneyy and 13/.' 
in <7;z»»<7/ payments. The true value is, over 
isiid^}a^>6iiifiiidinT^n-Winty'^ hieMioitedj 
imiinttit^jiay^em-of^Cji. lys. (ifrtferefttetk* 
dtteii it ^fit ttfti.) W an 'imUal ptiyHtiHt pf 
5&/r * jx. (irttireft iedcbAed at 3 fir mt^^^ 
Th&toititc//t Vtitiin Sdtietyfh- iie tbnfdriibk 
fapf^f tf a^ttl atH/dtfyprdthKts an anitttity 
6f- no kft^Jint ^ gttirteas fot fife, afler 56; 
tot t perfonr fttJW 40- ht 4Tt> /. it)i. in aditoif* 
fitfifAioiiey, Slid ^ /. in aftfiual payjtt6ittg. ■ 
" •♦ The 
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The Amicahk Society ^f Annuitants Jdr the 
hentfit ofage, promifcs an aftnuity bf :46/. pir 
annum y for life, to a perfon now 40, after at- 
taining to 50, for 28 /.. \bs. in adm^im-ino^ 
neji anA6L in annual payments. -^^Thttt^t 
value of this annuity is 2% I. I'bs. in adtnif- 
Jibn-moneyy and i^ L % s. in annual payment s^ 
-(intereft fuj^fed at 4 per cent.) ; or tn6 feme 
fumin adtniffion^monevy and 20/. 18 /.in At*- 
nualpayntentsy intcrcll fuppofcd at ^ per cent. 

The Provident Society for the benefit ofa^e 
ivl-omifes an annuity bf ^5 /. to a perfdn novtr 
40, after attaining to 50, for 34 guineas Ifi 
^dmiffion-money, and eight guineas in annu- 
al payments. The tftiie value is, 34gmneais 
ivif^dmiffion^'moneyy Hhd 15/. I2x. ixaitiitual 
jJiyments, intereft at i^per cent. ; or, the fkme 
ibfn in ddmiffioft^moneyy and 19 A in^nnuaf 
payments, intereft beirtg at 3 per ceitt. {a). 

%^t I will not tire the reader, by going, in 
this manner, ^}\tq' thcfchemes of all thefc fo- 
tieties. The contHveris of thetn, it is cei^tain, 
can know nothing of the principles oh vt^hich 
*he rule in Qocft. VI. and the demortftration 
<>f it in the Appendix is fotinded ; and, there-^ 
fore, if unwilling to fee guided by the authp- 
*»ity of mathcmiitidiaAs, it may not be pofli*- 

• {a) The actdunt fecte gtvm ^tlie term) oft wlriclr ia 
jierfon ^ho(e age 1640^ is admitted into.tbefe foci^tmtl 
have taken frohi th'eir printed Tables as they ftood at the 
eiul.6f 4fhe yeac ijyo.-^In the jotfoger ages, the ^fici^ 
encies are greater*. .... . * 
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ble to convince them of their miftakeff; I 
will, however, offer to thenqi the followirfg 
demonflration, which will be iinderftoodi 
without difficulty^ by every one who knows 
how to compute {a) the iiicreafe of money 
at compound intereft* 

The value of a life at 50, (intereft being^ 
at ^per cent.) is 1 14 years purchafe by Table 
VI. For an annuity, therefore, of 4,^/. per 
annum for life, to be enjoyed by a perfon at 
this age, 498 /. ought to be given, ^wo in 
three of a number of perfons at the age of 3^ 
will, (by Tables III, IV, and V,) live to 50; 
and therefore, in order to be able to pay ari 
annuity to them of 44/. for life^ after 50, thp 
mon^y now advanced by every tbree^ oughjt 
to be fuch as wiU, in confequence of being 
• laid up to be improved, increafe in 1 8 years 
to double, 498 /. or to 996 /. — From the pre- 
ceding Table it may be learnt, that the mo-^ 
ney which ought to be advanced by eyefy 
lingle perfon is 165 /.. or by three perfonf^ 
495/. and this, in 18 ye^rs, will doubje itf 
felf, or increafe to juft ^th'e fum , f hat ^ will 
then be the. value of the annuities tpbc paid/ 
— ^But the money required in this cafe by the 
Laudable Society p is 14/. 11 s. ()d, frofn each 
member at admiffion, befides an annual pay-* 
.mcnt of 4 A^ The admiffionrmoney/ ; there-* 
iore, of two members, being z<)L ^^s. 6 d. 

^ (a) The eafteft method of doiiigthis, is taught in the 
julcs annexed' to the Tables in the APMNPjjc, 

may 
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hiay be increafcd to tvyice this fum, or to 
58 A 7 s. , An, annual payment of 4/. for i 8 
years will, if perfedtly improved at \p€r cent^ 
compound intereft, increafe to 102 /; and two 
fuch annual payments will increafe to 204 /. * 

The whole pay^ therefore^ . of two mem-» 
bers will produce at the end of 18 years 
262 /. 7 s. — A third paft> I have faid, will 
die without attaining to 56, and thcfe will 
live one with another 9 years. An annuity 
of 4/. for this time, will produce a capital of 
42 /. 6 i ; and this capital improved for nine 
years more will increafe to 60 /• The whole 
profit, therefore, from the member who will 
die is, his admiflion-money doubled, and 
added to 60 /. or 89 A 3 /* 6 d* And this fum 
added to 262/. 7^. makes 351/. 10 J". 6^. 
the whole money with which the fociety can 
be provided, at the end of 1 8 years, to bear 
the expence of two life-annuities> worth to- 
gether 996 /. 

By a fimilaf computation it may be found, 
that the improvement of money at only 3 per 
cent. "K^'i^Jink the former fum to 324 /• at the 
fame time that the value of the annuities^ will 
be raifed to nop/. 

TJie deficiencies in the fchemes of moft 
of the other focieties, are no lefs confider- 
able (j).— What confufion then muft they 

pro* 

(^) Some of thcfe focieties tell us, that the payments 

on adtniflion ihaU increafe, as the number of members 

I in- 
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produce fome time or other ? How b^f)ar6uS 

15 it thus to draw money from the pablic bjr 

pr6- 

hicreafes ; and they have pra£Hfed on this rule juft'as if 
the v:alue of an annuity was nothing determinate in itfetf^ 
^ut depended on the number of perfons who hatre been 
purchafers. But. the true defign may perhaps b^,-to^ 
quicken the public in their applications. 

Should any of thefe (ocieties, ienfible of their miftakes, 
itefolvc to reform thfertiifelvcfs, thc^ ought to confidci", that 
this cannot be iont by ofily obliging yfi/Krr membefs to 
pay the iuft values df the annuities promifed them. All 
the prefent members milii likewife, befides raiflng their 
paiymerits, makd c6nf)($enfation for what thev have hi- 
therto paid too little ; and this compe]<ifatron is to be cal^ . 
culated in the following manner. — *' Find the whole 
** amount to the prefent time of the payments which have 
^ heed made. Subtra£i this froth the whole aniount o^ 
^ the payments which Jhould hav^ be^n nfiade ; and the 
** remainder u^ll be the compenfatton required." 

Example. In tht Laudable Society ef Annuitants^ tbo 
conditbn of a title to 44/. per annum for life, after jO, to 
a perfon at the age of 40, was, 4 years srgo, 34/. 17X. 
in admiffion-money, befidei an annual payment of 6 /• 
14 J. *till he attained to 50. — The admiflian-money WIl^ 
(reckoning compound iptereft at iper cent.) am6unt in four' 
yeari to 39/. 4i. and the antiual payment to 18 /. The^ 
v^hole amount, thercifbref, bf the payments of a meitiber 
aAnitted 4 years ago* is 67 1, j^s. — Bbt the vJilue of the. 
annuity was 37/. 4^. in annual payments, befides 34// 
171. in admiffion money j and thefe payments, during 
the 4 ycars^ would have amounted to 195 /. iThe diflfe-^ 
itnce, therefore, betAVeen thefe two amounts, or 127/. 

16 s. is the catnpenfaiion which fuch member ought to pay | 
and if he continues a member without paying it, (be- 
Udes raifitig his annual contribution tt> 37 1 4 /^ he ilmft 
either lofe his annuity, or owe it to injuftice. 

I have taken intereft here at jpircent. becaufe I think 
thefe focieties .cannot reafonaMy depend on always iih- 
pitiving the money th^ reeeive at a UgheiT rate^ 
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}>f6niifes of advantages that cannot fee ob^ 
tained? Have we not already fuiFered too 
much by bubbks ? (a) 

i do noti howevef, mean to coridirlin all 
Ittftitutions of this kind. They may be very 
ufeful) if the full values are taken, and pro- 
per csire is ufed in the improvement of moneys 
Intereft> in thefe cafes, ought not to be reck-* 
Ohed higher thatt 3 per cent, and, fuppofing 
money improved at this rate^ a perfon> for a 
fingle payment of 50/. before he is 401 
might be entitled to a life-»^ annuity of 10 gui- 
titiiS after 55 i or, if he chufes itj to a lifc-« 
annuity of ijl, after 60. But if he pays tht 
fame fum before he is 34, he might be enti* 
tied to a life*atinuity of 14/, qfter 55, or 22/4 
after 60. 25 /. might purchafe for him ialf 
thefe annuities 1 and 1 00 A double. 

Since I writ the above^ I have found| tbat the admif- 
fion-money required by this fociety has lately received 
Another advance. At the age of 40^ in particular, it i^ 
advanced to 108 /. ^ i.-^when they have further either ad* 
vax)ced the admiffion-iponey to d9ubU this fum, or tripUi 
the annual payments, they will be almoft r^ht with refpedl 
to this particular age, provided the €ompefydtion mn^y^juA 
mentioned, has been paid. 

Thef^ focieties, tho' their plans are fo infufficient, may^ 
after beginning their payments to annuitants, continue 
them 15, or, perhaps, 20 years > but it will be by rob- 
bing all the younger members. 

(a) See a farther account of theft fpcieties at the ctd 
of the Supplement. ♦ 

la A fociety 
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A fociety or office that . would go Oh tW§ 
plan, might do great fervice. Perfons in 
the lower ftations of life might be brought 
to a habit of induftry, in the beginning of 
life, by ftriving to get 25/. or 50/. before- 
hand in order to purchafe fuch annuities, and 
thus to make provifions for themfelvesjn the 
more advanced parts of life, when they will 
be incapable of labour. 

There are now eftablifhed in Holland fomc 
inftitutions of this kind, — Any poor perfons 
there, I am informed, whp can, before they 
attain to a particular age, lay up 50/. may 
make ufe of it in buying. for themfclves a 
right to be admitted, when 50, or at any 
tim^ afterwards, to houfes prepared on pur- 
pofe, for providing tbeni with all the con- 
venieilcies of lodging and board. This is aa 
excellent inftitution ; and I wilTi there was 
fome imitation of it in this kingdom. 

Confiderable profits would, in this cafe, be 
received, from the payments of fame wha 
would chufe to delay going into fuch houfes ; 
and of others who would grow rich enough 
to be above them. 

It is proper to obfervc here, that inftitu- 
tions of this kind would furnifh one of the 
fafeji ^zys of providing for widows. — A mar- 
ried man might, by paying 100/. before his 
wife attained to 40, entitle her, after 55, or 
60, to a life-innuity of 21 /• or 34 /. Or, by 
^ .- pay- 
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paying thie fame futii before {he ^ attained to 
34i be might entitle her, after the fame ages, 
to a life-annuity of 28/. or 44/. {a) ; and in 
this cafe he would have a chance of fliaring 
iiimfclf in the benefit of the annuity. 

I have called this the fafe/i way of provid- 
ing for widows, becaufe attended with noilc 
of the dangers arifing from difproportion of 
age between men and their wives, ind from 
the admiflion of perfons labouring under con- 
cealed diftempers. 

I cannot conclude this Sedlion, without 
mentioning the following plan of a provifion 
for Old Age. 

Let 13 guineas be given as entrance-money i 
and let bcfides i L zl. i^ L 4/. &c* be given 
at the beginning of the firft, 2d, 3d, 4th, &c, 
years, as the payments for thcfe years refpec- 
tively ; and let the laft payment be 16 /. at 
the beginning of the i6th year* AH thefe 
payments put together will, according to the 
probabilities of life in the 3d, 4th, and cth 
Tables, (int^reft bejing at ^pef cent.) entitle 
a perfon, whofe ag€ was 40 whpn he begua 
them, to ^n annuity,^ after i c years, begin- 
jiing;with 15/. and ipgreafing'at the rate of 
J /. every yeW, 'tiU at the end of 15 years 

{a) The fame payment , before 30, would entitle to an 
annuity bf 22 L after 50. 

I 3 more. 
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more, or {a) when he has attained to 76^ if 
becomes a itanding apnuity of 30 /• for the 
jremainder of his life, , 

If the addition of thrpe guineas is made to 
the entrance-rnQtiey^ for every year that any lifo 
between 30 and 40 falls fhort of 40^ the lra« 
lue will be obtained nearly, of the fitoic an^ 
ouity to be enjoyed by that life, after thp 
fame number of years^ and increasing ill the 
iame manner, 'till, in 30 years» it becames 
jlationary and doubk. — This plan is pajctiirtir^ 
larly inviting, as it makes the largeji payrnents 
beccmed.ue, whep the tiear approach of the 
annuity renders; the encouragement to tbetk» 
^reateji ; and as, likewife, the annuiit/ Js to 
iincreafe continually with age, 'till it comes to 
be hightft (^), wbep Jife 13 mofl; ia tbe dc^ 

{a) According to the probabilitiet of life in the /^^if 
Table, this annuity (hould be greater. — A T-beorm for 
Ending wh^t thfe asnuityought to be in thefe tafes, i$ 
gifven ih tkb iA^^ndix^Not^ (I). 

(h) T&c Vdwfer part of mankind are obje^s of parti- 
^uhr (fdrrtpaifion,^ when rendered incapable, by accident, 
£ckne<3, or age^ d9 euttaing their fubfiftenc^. This ts^t 
given rife to-B^ay:Very ufeful foeieties antong thetn, for 
granting relief to one another, otjt of little fund? fupplied 
by weekly contributions, A feciety of this kind,'Topmed 
f>n th^ following plan, weuM- probably thriye, arrd fnight^ 
on fome accounts, be eyen more ufeful than the inftitu- 
tions in Holland^ nientioned in p. Ii6. - 

Let the fociety, at it« firft eftabliflimcnt, confift of lOi^ 
peffops, alj between 30 and i^oj aqd whofc mean age 
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clinc, and when therefore it will be moft 
uftful. — It is further a recommendation of 
this plan, that lefs depends in it on the im^ 
prvvement of - money than in moft other 
plans. — But I muft leave thefe hints to be 
. pgrfqe4 by.^t]hier$. 

may therefore be reckoned 36 ; an^ let it be fuppofed to 
be alwajrs kept up to this number, by the admiffioii of 
new members, between the ages of 30 and 40, as old 
s|4r^er^ die off* I^et the c:onti$,bi^tton of each memibet 
^c four-pence per week, ^making, from the ^yhole body, 
ift iinnual contribution of 85/." 175. — Let it be further 
ibppofed, that; feveii of them will fall every year into di(^ 
9J^^r«, that fy^l tQc^pacitate them for (even weeks.— ^ 
3q/. i%Sf pf the annua! contribution will be juft iuffici*- 
dnt to enable the fociety to grant to each of thefe 12/. 
^^week, during their Hlnefles. And the remaining 55 /. 
jUrt^nnMCW, laid up land mnfully improved, at 3f^ ftr cem^ 
WKill iincreafe tp a capiji;al that mall be fufficjent, accord* 
ir\e' to the chances pf life in Tables III, IV, and V, to 
eiSWe thc'focicty tojjay to every member^ ^j/S*^ attaining 
toi69' years of age^ or upin entering his 68 th year, an 
aQi^|£^^ begi»pjnS;W4^^ 5/. af>d increafing at the rate 
of I /. every year for feven years, 'till, at the age of 75, 
rt^came to be a (landing annuity of 12 /. for the remain- 
der -df life. 

W^re fuch a f^cicty to inakc its foptribution ffmn^ 
^tfiffiper week, an allowance of is J. .might be made, oq 
the fame fuppotitiohs, to every member during ficknefs; 
befides the payment of an annuity beginning with 5 /. 
when r member eoter«d bis 64.th year, and increafing for- 
15 y^rr, 'till, at 79, H became fixed for the remainder of 
life at 20 /. 

If the probabilities of life are lower among the labour-^ 
ing poor, than among the genersdtty of mankind, tfai# 
plan will be fo much the more (ure ^f fucceeding« 
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Of the Amicable Society for^ a perpetual Affu-^_ 
ranee Office : And the Society for Equitable 
AJfurances on Lives and Survivorjhips^ .'/ 

THE ipth Problem has tieen given, with 
vi particular view to th^ corporation oi 
the Amicable Society f for a perpetuaj AflU-^ 
rance-.Office on finale lives, kept in Serjeant^ s-i 
Inn. This fociety was cftabliftied in 170.64 
and is the only one I ani acquainted withi 
which has flood any confiderable trial front 
time and experience, The annual payn^ent 
of each nieniber ufed to be d/. 4^, payaWq 
quarterly ; but it has been lately reduced -to 
5 /• The whole annual income, hence arifing, 
is equally divided among the nqmineesy or heirs 
of fuch members Tis die every year ; and this, 
renders the dividends among the nominees m 
(iijferer^t yeafs, more or lefs, according ta th^' 
number of members who have happened to 
die jn tbofe years. But the fociety now en- 
gages, that the dividends fhall not be /^ than 
450/. to caph cjaiipant, though they may be 
^/tjr^.-sTT-None are admitted whofe ages arc 
greater than 45, or lefs than 12; nor is there- 
any difference of contributiptj aUowed on ac- 
e9unt 9f difference of age^ 

7 This 
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' Tlli^ foctety has, I doubt not, been very 
afeful to the public ; and its plan is fuch,* 
that it cannot well fail to continue to be fb. 
It might, hawever, certainly have been much 
more uftful, had it gone from the firft on a 
different plan. It is obvious, that regulating 
the dividends among the nominees by the 
fifUmber of members who die every year, is . 
not equitable^i beCaufe it makes the benefit 
which a member is to receivie to depend, 
hot bn the value of his contribution, but 
oti i-cantingency iih^t is, the number of 
members that (hdl happen to die the fame 
year with him. This regulati<:m tiiuft alfo 
have* been- difadvtfntageous to the foeiety; asf 
will appear frorri-the following' account of 
the natural progrefe^of the affairs* of fucha 
focicty, ■ wherr eftabliflied on a right'j^Ian,- 

:Suppofe a tbou/hndperfons, v^hofe com- 
mon age is 36, to form themfelves into a fb- 
ciety for the purpofe' of ajuring a particular 
iamai their deaths, to fiich peffons as they 
fliali name, in^ coafideration of a particular 
annual-contribution to be continued during 
their lives. Suppofe the annual contribution 
to- be 5/. arid ^he firft payment (^) to be 
made immediately. Suppofe, like wife, the 
original numbei^of the fbciety to be conltantly 
keptup 4)y<the^*idmiffion of new members; 

(a) Suj;h payments,' it has been (hewn, Qucft. Vllf; 
p. ^8, are better than any half ytzv\y or quarterly payments, 
9P^ ;^t the fame time they lave foinp trouble^ 

at 
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at 36 years of age, in the r ogm of iiictrat 
die. — In Queft. X. p. 33, it appears,; tbat an 
aiiinual payment, beginning immediately, qf 
5/. during a life now at the age of 36, iibQul4 
cnltitl^i.at the failure of fych a life, to 17a A 
reckoning int^f eft at j^percenf.. aad taking 
JVJi:. De'Moivres valuation of livc^.TrrA />&«K-t 
J^nd perfon^, aU 36 y^^rs of age, will die erff 
at the Tate, c^ 20 *very year* The difbucfe- 
ment^, thfr^fore, of fuch.a fociety :will be, 
the firft year, 20 timps 17^/. or 344^/. and 
k$ inqotpe will be iOCoL It will, theoet^ 
fore, atihe endof the year, have a furplws 
of 1569/. to put jto ipfereft,--rIo ootftfer 
quexKe of jthc yearly acQO^AS to, fi^Iy i^gft 
cancies, the number dyipg annually, will. he 
al wayp ijnpr^eafing aft^ r \tk^ firft ^yew. . ; in S^ 
years, it will attain iq^ 9^ v^apcimum ^ an^ thea, 
the aifairs of the fociety will becoo]^ ^aiio^ 
nary^ And the nupxher dyipg ^?muaHy .will Jho 
40, ?nd its annual ,e>:p?we will be6i8^joA 
exceeding the annual cotitributiqn, i #8&o 7. 
But, in ^t. mean timie, by igiproviag its fur:^ 
plus monies, it wJill haye raifed a capital 
equal to this excefs, and, confequently, i£s 
affairs will he ii»ed op a him baiis for all 
fubfeqvent times. 

Suppoie now, th^t fuch a ibciety, at it& 
cftabliihment, (hould refolve to divide lita 
whole yearly income among the nominees of 
dficcajfed members. The c^^ of this would 

be. 
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he, that tio capital could be raiied $ that the 
idiridend^ payable to nominees would dimini(h 
continually,. 'tiU^ at the time that the great* 
eft numbctiof'ixyembers came to die annually, 
or at the eisd'of 50 year^^they would be re<- 
ds»red to bi)f r and all claimants, after thi^ 
period, repme «o6 Htcle, becatafe the firft 
claimants. had: ieceived too much (17). 
, At the Ume bftthe inftitutiofi of the ^/te*-. 
table Corf nation, the intereft of money Mtras 
St 6 per cent^ and, as they atfanit all between 
I a and 45, cbe mean age of admiflioil can- 
pot probably be fo great as ^316. It gppears, 
therefore, that had they avoided the error 

/ pow mentioned, and gone from the firft^on 

-■'*♦* . . ' ■ * * / . .''.'/ 

. (ift) Thp ?©verfc inf this will take place, if fiich a fo« 
^ieiy.i^l^/xv wich. admitting all at all ages, and afteirw4rcb 
changes its plan» and limits the age of admiifion. In this 
iCafe, the nunaber of yearly itathi will be greateft at firft, 
%xA the dividindji fmalUJI. In coniequence of altering its 
d,S(D, t}^t yearly deiftbi i9rW\ \tSui sradiially, and the divi-^ 
dends rife \ but in time both would return ^ain to their 
0riginal ftatc. * ' . j ^ 

The following fads incline me to fufped, that this 
femar)c may be applicable to the Amicahle Corporation. 

J'irft. In their original chartery as it is given in their 
pt^ed abfh-ads, there is no limitation of age menti- 
ioned; but 3 r years afterwards, I find ab^e-law made 
againft admitting any perfon who flip^uld be above the 
ige of 45, or under j 2. — Secondly. .In their printed 
iiaVerti^ements in 1770, it is faid, that in 59 years they 
hdd 'paid, amoni; 3643 claimants, 378,184/^ from 
whence it follows, that tho' the average of their divi- 
dends, fof* thelaft 1*1 years, has been 154 /• the fame ave? 
rage, for 59 years, n only 104 /. 

the 
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the plan I have : dcfcribcd ; they might h^vc 
^11. along, paid to czch nominee 172/. befidcs 
caifi/ig a. capital much greater, in proportion 
to the number, of members, than that I hai^ 
fpecified; by thclhelp of the.cxcacfe t>f their 
^ftftual paymcntat" above 5/. and feme other 
^vantages.. which . they have.. enjoyed {a). 
Indeed,.! cannot dotrbt hut. that, with thcfo 
advantages, > they lAight, before, this: time, 
have ; found'. themfelves able to pay at leaft 
ZOQi^s0 ^^ch mminee-, and at the fame time 
reftridlcd thetofejves, a3 thqr now do, to aa 

annual payment of 5 /. (^). . : ♦ ; 

« ' » ■* 

; Jfiihave already mentioned one inftance in 
which the plan of this fociety is not equita* 
hk; r- Another inftahce of this is, their re- 
qiiirJ^g the fame payments from, all per- 
fohs under 45, without regarding 'the diffe-, 
fences of their ages; whereas, the annual 
payments of a perfon admitted at 45, bughfr 
to be double the annual paynient of a perfoa 
admitted at 12, 

'\ 

[a) ^A furplus from a thoufand members of onlyjfotf 
Jhillwgs per annum^^ duly improved, at 4 per ant* wou^^ 
in 41 years, prodjucc a capital of 25,000/. :i,.:* 

(b) It fhouldr be remembered, that all this is faic^ oa 
the fuppbfition, that proper care has been taken to keep 
out unhealthy perfohs ; and that the probabilities of life 
among the members of this fociety, are the fame with 
thofe in the '^d, 4th, and ^th Tables^i in the Appendix. . 

Furtfien 
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Further. The plan of this foclety is fo 
Jiarrow, as to confine its ufefulijefs too much* 
it can be of no fervice to any perfon whofe 
age exceeds 45. It is, likewifc, far from be- 
ing properly adapted to the cirqumftances of 
perfons^ who want to rpake aflurances on their 
lives, for only fhort terms of years. — Thus.j 
the true value of the affurance of 150 A for 
ID years, on the life of a . perfon whofe age 
iS: 30, is, by Queft.XIV.(intereft being at iper 
c^nt.) 2/. 13 J. in annual payments, for 10 
years, to begin at the end of the firft year ; 
and fubjeft to failure when the life fails. But 
fuch an affurance could not be made, in this 
fociety, .without an annual payment of 5/, — 
Neither is the plan of this fociety at all 
adapted to the circumftances of perfons, who 
want to make aiTurances on particular fur- 
vivorfhips. — For exan^ple. A perfon pof- 
fcfled of an eftate, or falary, which muft bt 
loft with his life, has a, perfon dependent 
upon him, for whom he defires to fecure a 
fum of money, payable at his death. But, 
he defires this only as a provifion againft the 
danger of his dying^r/?, and leaving a wife, 
or a parent, without fupport. t In.thefe cir- 
cumftances, he enters himfelf into this fo- 
ciety j and by an annual payment of § /. en-- 
titles his nominee to 150/. In a few years, 
perhaps, his nominee happens to die 5 and, 
naving then loft the benefit he had in view, 
he determines tp forfeit his former payniepts,^ 

and 
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and to withdraw from the focicty. In thiji 
way, probably, this focicty muft have gain-- 
cd fbmc advantages. But the right method 
would have been, to have taken from fuch a 
perfon the true value of the fum aflured^ 
** on the fuppofition of non-payment, pro* 
«' vided he fhoiild fiirvive/' In this way he 
would have chofen to contraO: with the fo* 
ciety I and had he done this, he would havfc 
paid for the ajfurance^ (fuppofing intereft at 
3 per tent, his age 30, the age of his no^ 
minee 30, and the probabilities of life as in 
the 3d, 4th, and 5th Tables) 3 /. 8 ^. {a) in 
annual payments, to begin immediately, and 
to be continued during th^ joint continuance 
of his own life, and the life of his nominee. 

All thefe objcaions are removed by the 
plan of the Society kept in Nicholas^Lane^ 
Lombard^ Street f which has juftly ftiled itfelf 
the Society for Equitable AJfurances on Livei 
and Survivorjhips. This Society, if due care 
is taken, may prove a very great public 4>e- 
nefit. It was founded, in confequence 61^ 

(a) The vtiliie^f 1507. ^tyA\t »t the deatli of a pet^ 
£»Q, 3ged 30, provided be furviv^^ another p^rfoa of the; 
fame age, is, by Queft. XL Chap. I. /» 45.65 > and thi» 
value divided by 13.43, (the value increafed bv unity,' 
of two joint Uvea both 30) gives /* 3.4, or jZ Si,— 
The value of the fame reverfion, according to tbc.prp^ 
babitities of life in London^ \$y /. 49.19, in d;z/ payment; 
and 4. 16, in annuai f^ymtnxs<f during the joint lives, the 
firil payment to be made immcdiatdy*. * 

-5 pr«>. 
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propofals which had been made, and lec- 
tures, recommending fuch a defign, which had 
been read by Mr. Dodfon^ the author of the 
Mathematical Repofitory. It affures any /urns 
or reverfionary annuities on any Kvcs, for 
any number of years, as wdl as for the whole 
continuance of the lives, at rates fettled b^ 
particular calculation ; and in any nianner 
that may be beft adapted to the views of the 
perfons affured. That is ; either by iliaking 
the affured fums payable certainly at the fai- 
lure of any given lives 5 or on condition of fur*- 
vivorfliip; arid alfo, either by taking thA 
price of the affurance in one prejent payment ^ 
or in annual payments^ during any fingle ot 
joint lives, or any terms lefs than the whole 
continuance of the lives.*— In fhortj the plan 
of this fociety is fo extenfive, aftd fo impor- 
tant, that I cannot fatisfy my own mind, 
without offering to the gentlemen concerned 
in the dire<Slion of it, the following obfer-» 
Vations, hoping they will hot think them 
impertinent or improper.' 

Firft. They fhould confidcr what diftreft 
Would arife from the failure of fuch a fchendt 
in any future time; and what dartgers there 
are, which ought to be carefully guarded 
againfl in order to fecure fuccefs. I hard 
already more than once obfcfvdd, that thofe 
pcffons Will be moft for flying to thefe efta- 
blilhments, who have feeble conftitutions, 
'- - or 
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or arc fubjed to diftempers, which they knoW 
render their h'ves particularly precarious i 
and it is to be feared, that no caution will be 
fujfficient to prevent all danger from hence. 

Again. . In matters of chance, it is impof- 
fible to fay, that an unfavourable run of* 
events will not come, which may hurt the 
beft contrived fcheme* The calculations 
only determine probabilities j and, agreeably 
to thefe, it may b,e depended on, that events 
will happen on the whole. But at particu^ 
lar periods, and in particular inftances, great 
deviations will often happen ; and thefe dc* 
viations, at the commencement of a fcheme, 
muft prove either very favourable, or very 
unfavourable. 

But further. The calculations fuppofe, 
that all the monies received are put out in>-= 
mediately to accumulate at compound inte- 
reft. They make no allowance for loffes, or 
for any of the expences attending manage- 
ment. On thefe accounts, the payments to 
a fociety of this kind, ought to be more 
than the calculations will warrant. The in- 
tereft of money ought to be reckoned low > 
and fuch Tables of Ohfervati9n ufed as give 
the higheft values. Mr. Dodjhn, I find, has 
paid due attention to all this, by reckoning 
intereft, in his calculations for this fociety, 
at 3 per cent, and taking the loweft of all the 
known probabilities of life, or thofe deduced 

from 
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itoti tht London bills of mortality {ay. There 
is, heiftdcBr ^ liberty provided of ttiaking a 
call on all the members^ in cafe of any par-^ 
ticular emergency. It is^ thercffore> highly 
probable, that this fociety (provided too much 
money is not fpentun management) muft ^^ 
fecure. ' The laft expedient, however, would 
he a very difagrecAble one^ fhould there be 
ever any oc^^afion for having recourfe to it j 
andi in order to guard ftill more efFeftually 
againft danger, it would not, I think, be amifs 
to charge a profit of 3 or 4 percent, on all the 
payni«itS4-**Should the confequence of this 
prove, that in foAie future period the fociety. 
fhall find itfelf poffefled of too larg^a capi- 
tal, the harm will be trifling,, and future 
members will reap the advantage. But this 
leads me to repeat ah obfervatibn of)panicu-» 
lartonfequence; . 

As this fociety is guided in every inftance, 
by ftrift calculation^ it is not 40 be expefted 

(d) It ought, ho^iircvet*, fd Be rism^mhtfi hti&^ thit in 
fn^Uing Iife-annititie$ to- cpmn^en^^ either itnmediateiy^ 
or after given terms ; and alfo in fome othei; cafes, die 
values come out tefs in confequence o^ lower probabilities 
dflrfc. Would iti in fueh inftsinces. Be takm^ an unfair 
adxintfige^ to eflimate the values 1»y the. 36^ 4th, or 5th 
Table in the Appendix, rather than the London Table l^^ 
Thus ; was the fociety to fell 20/. ^er annum^ for life, td 
2( perfon now 3O, after attaining to 50, the value^ ac-« 
<brding to Dr. Halleys Table^ would, reckoning intereft 
at -jper tent, be 90 /. in a fingle payment ; but, accord- 
ing, to the London Table, the value would be only 70 /• 

K: that 
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iha lit can uiect M^ith anj di^ulties lor 
naany years > bccai«fe, not *till.thc end! oC 
many yeara after it has acquired- its maximum: 
bS meo^bjers, wBl tht^meKtmum of yearly clai- 
mants and aofkuita^its come upoQ it ? Sbottld 
it, therefore, thro' inattention, to this neuiarfc, 
and ihe encouragement m&ng from the pof-* 
feflion of a. large, furpkis, be led to cheek or 
flop the increafe of its; ftock by enbrging^ ifc^ 
dividends too ibon^ the confeque&ces might 
prow pernkioosk 

Again. I would obferve, that it is of great; 
importance to the fafcty of fuch^ a^bciety,^ 
that its affairs fhould be under the inrpe€kionr 
of M^ mathematicians. MelancborLy expe* 
rience (hews,, that none but matfaemadcianst 
are qualified for Ibrmiag and condudHng* 
fchemtes of this kind.-^In ihort; dangerous, 
miftakes may fometimes be committod,.if the! 
a^fFairs of fudta fbciety are not managed ftu^ 
gaily, carefully, and pcudpntly. One ififtanoes 
of this I cannot avoid mentioning. 
. A perfQn> who defires to aflure^ a parti€;ii* 
kr fum, to be paid at the failure of his hk^ 
on' condition of the furvivoffhip of another 
Rfe, may chufe to pay tjie, value; in.an9«24> 
aontribulions during the continuance of bi»^ 
own fingle life, rather thian during the c&nr 
tinuance of the, joint lives, becaufe the an- 
nual contributione, in- this cafe, ought to bfe 
much lefs. But a focicty that would prac- 
tife fuch a method of ajjurance would hurt 

.;. itfeifii^ 



mtlfffor; a$ looh rfs t&e life; dtt^hcfe tiir^ 
vivorffiip ttic afiuratifce depfencfej is* .c*tmi£Pj 
the pei^fort i^mciyif tfien livihp wotiJdiiivi 
ho loiigef dtiy betiefit in ^cW j and; tiicr^ 
fbrci woiiRl make his psiymcilts TvftH* rcltiti 
iancej sttid in time; pcfnaps^ critifeiy wrflt-i 
tfrav^ them ; the confequende of irMich s/^biAd 
hti that the iotktjr wodid foffcr a Idfs- bf 
feeing de|>flved bf the jtfft ♦sdufe of tReefi 
peaacibn it had ghinted; The plaft o^ a fd^ 
fciety ought alwdjrS to bis fuch; aSf that tK€ 
Ibffes afifi^g frotti difcohtitiu^fitc bfpsrfrtithti 
ihoold fall on the putrhafcrif arrfd! riet^ef 6h 
ihei focicty; j 

I ihtift liblf forgcff to lidd; tifatit'fe ffet€(i 
fary/ that fuch k focicty fliotrld beftrttii^^ 
witfk as complete a fet of Tables a* poflK)}e\ 
This tvill render the btifin^frdf tKe ibcid!^ 
muth more cafy, ^d aMb ttixkh iAt>tt t^^ 
fele of being condtrdted* by perfofrs-tfrifkin^dl 
in mathematicsf; Pt t?*!!! alfo corftriSatd mtjcA 
to ii^Jitftty. Fbf in all c^e$ tb vfrhicli Ta«i 
bles can be excc5ided> there v^rodld Ife' nof oc* 
fcafion for employing anv eakiflaf brs j dridj 
fconfeq-uentlf, i danger would-'be pWt^cnted 
to which^ tho* it is not Ho'inj \t ttx^y ktregf^ 
ier be expofed; I mearii the ^danger of hap^ 
pening to truft unikilfuir or* tarclcft calthifar^ 
tors.-^^Mr. Dod/otiy I find, has furniflied this 
fociety with fome important Tables j and his 
jfkill vvas fuchi that there^ is flo reafon to 
doubt^ but they may be dependecj^^on* They 
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have alfootljers which, I believe, arefaft? 
and accurate..,. But there are fome ftill w^ant-* 
ing which. (hould be fupplied; and all (hould 
be fubjeded to the examination of the beft 
judges, and afterwards publifhcd; together 
.with a minute account of the principles af- 
ftuncd,, and the method taken in compofing 
them.' ,St}ch a publication would be a valu- 
af)Ie additjon to this part of fcience; and it 
would alfq he* the means of increafing and 
jeftabjifliing thp credit of the fociety. 
^;Jn Queftibns 4th, 6th, lOth, iiih, 14th, 
jjjth, and i6th,.J have, with a particular view 
to this fociety, given rules, by which may 
be forrncdev^ry Table -it-can want, for Shew- 
ing th© y^ues of allurances on the whole du^ 
ration^ or. apy Urms^ of any one or two lives, 
in all poflible cafes; and nothing but care 
and attention can be neceiTary to enable any 
good arithmetician to calculate from them. 
Perhaps, this niay be as much bufinefs as any 
one fociety (hould undertake. Rules, how- 
^yer^ for finding the values of uffurancesy in 
rooft cafes^. where the whole duration of any 
three lives is concerned, may be found in Mr« 
SmpfQn'sSdt&. Exercifcs, from page 299 to 
p^ 307;^and.it is not poflible they.fhould 
follow a better guide^ 
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c HA P. III. : 

(yPuBLicCitEDiTj^Wr^^ National 

Debt.' 

THE National Debt is a fubjecft in which 
the public is deeply interefted. Some 
obfervations have occurred to me upon it, 
which I think important \ and for this rea- w 
jfon, though foreign to my chief purpofe in 
this work, I cannot help here begging leave 
to offer them to public attention. 

The pradice of raifing the'neceiOary fup.- 
plies for every national fervice', by borrowing 
money on intereft, to be continued till the 
principal is difcharged, muft be in the high- 
eft degree detrimental to a kingdom, unlefs 
a plan is fettled, for putting its debts into a 
regular and certain courfe of payment. When 
this is not done, a kingdom, by fuch a prac- 
tice, obliges itfelf to return for every fum it 
borrows infinitely greater fums ; and, for the 
fake of a prefent advantage, fubjefts itfelf to 
a burden which muft be .always growing 
heavier and heavierj^ 'till it becomes infup- 
portable. 

This feems to be now the very ft^te of 
^is nation. At the Revolution, an sera 

^3 ^^ 



?34 ^.^^^% ^^^^^? 

jn othjtr rcfpcfts truly glorious, the pra<ajcg , 
1 have mcnponed begun. Ever fincc, th<? 
public debt H^ been inef€afi«g faft/ ancj 
every new Wajr has added much' more to it, 
than wa$ taken from i^ during tl^p preced- 
ing pcfipd of ppftpc. in tlwe ^car lypo, it 
was i6 miliions. Itx 1715, if was 55 mil-- 
lions. Apcace, which continued 'till 1740/ 
|unk it to' 47-iiiillioiiSi bijt the fiieoecdii^ 
'war increafcd it to 78 i^illions^ and jthti 
next peace funk if no lower than yz mil- 
liopp. In the lajt w^r it rofe to 148 mil- 
iionsl puripg a peace wbiph has IgiJied now 
ID yearsrit has been reduced to near 138 
ttiillions ': Apd at a. fum not much lefs thaij 
ithis, it will, perhaps, be found at the com- 
mcncenacnf bf anpther war, which may pof- 
libly raifc it to aoo millions,'— -One <auoQ£ 
refle^ on this without terror,-r-No rejCburccs 
can be fufficient fo fupport a kingdom lon| 
in fuch a "courfe* *Tis obvious; that thi^ 
Cpnfccjuencc of accumulating debts fo rapid-^ 
1y) aiid oiT mortgaging pofterity, and fund*- 
ing for eternity, inbrdcr to pi^y'the intcreii 
of them } mijfftin the end pyovc deftrudivcu 
k^ther tTiah go on in this way, it is abfo^ 
* lutely nece0ary, that ,no money fhould bq 
t)orrowed, except pn annuities, which are 
^0 terminate within a given period. Werq 
l^his' pradifed, there would be a limit be^. 
-yond whicl^ the hation^il debts could hot in- 

iprcafej and titpe would do that necejfarih 

.... , -^ ....... .. .. ... t^ ^^ 
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4br thic fmblky whic^, if trafidd to the eeco- 
jTomy of the coadu^prs of its a^aird, migbt 
poflibly MVir be done. 

. This, tfacreforei is oneof tiie propofals to 
,«hicfa, ^on this occaiioo^ I wiih I could en-* 
^gige ^tttmoti. — I am feniibl^, indeed, that: 
€he .pr^ent burdens of the ftate would^ in thi^ 
tufff) be incneaied^ in confequence of tht 
greoMr prefent intereflt that would he necef^ 
dfeqF to he given for money. But I do not 
confidier this as an ohje<^on of any weight. 
Fjof let the annuity be an annuity for a 106 
y^ars. Such an annuity is, to the preient 
views of men, nearly the iame with an annui* 
jty for ever ; and it is alfo nearly the fame lA 
c^culation, its value at 4 per cent, being 
244- years p»rchai^, and therdbre only half a 
year's purchafe lefs than the value of a per^^ 
fttmty. Suppofing, therefore, the public able 
to borrow money at ^per cent, on annuities 
for ever, it ought not to give above 1 s. yd. 
per cent, mort for money borrowed on annul* 
ties for 1 00 years : But fliould it be obliged to 
give a fuarter, or even an half per cent, mott^a)^ 
the additional burdens derived from hence, 

would 

(a) Tbefe annuities might be fcept 18 years without 
ftcing much diminifhed in value \ for, fuppofing interefl 
^t ^per ctnt, an annuity for 82 years, is, within a 4.9th 
|>art, or % L in 98 /• worth ^s much as an annuity for a 
loo years. 

Perhaps, in this way of raifing money, it miebt be beS^ 
Ito offer 4 higher intereft at firft, which fl&ould fall to » 
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would hot be fuch as could be very fehfibly 
felt ; and the advantages, arifing from ,the 
neceflary annihilation of the public debts, by 
time, would aljundantly overbalance them., 

Thefe advantages would be, indeed, un^ 
fpeal^ably gre^t. By fuch a method of raifing 
money, the cxpence of one war would, in 
time, come to be always difcharged, before 
a new war commenced 5 and it would be imr 
poflible, that a ftate (hould evef have upon 
jt, at any onis time, the expence of many 
y^ars i pr aqy larger debts than could be cout- 
traded, within the limited period of theanr 
nuitiesi and, confequ^ntly, it would enjoy 
the invaluable privilege pf being rendered^ 
in fom? degree, ipdcpendcnt of the manager 
. ment,of its finance^ by i^rjorant or unfaithful 
iervants. . 

• I muft addf that it is by no means necef-r 
fafy, that the limited pj^riod of the annuities 
(hould be io long as I have mentionedi of 
ioo years : And that, at any time before thq 
expiration pf this period, the public might 
employ any furplug mpnies, in extinguilhing 
part of the annuities, by purchafing them foir 
itfelf at the market price ; and thus it might 
aid the operations of time, and keep its debts 
within any 66unds^ that its interest rcndere4 

Ip^Ycr, at the end of gjven intexvals. Thus, tho' 4.1 for 
JOG years is equal in value to 5 per cent, for ii yea«-s, an4 
^fter that 4 per cent, for 83 yearsy yet the jatcer might 
jippcar inarc'inviung. 
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Bcccffary, Our government has, I know, in 
fonie inftances adopted the plan now propof^ 
cd ', but it is to be wifhed that, inftead of 
retrafting [a) it, as was once done, it had 
been carried much further. 

I am, however, far from intending to rcr 
commend this plan as the beft a ftate caA 
purfue. There is another method of gaining 
the fame end, which is, on many accounts, 
.preferable to it,. I mean, *' by providing an 
*^ annual faying, to be applied invariably^ 
•* together with the intereft of all the fums 
'* redeemed by it, to the purpofe of difcharg- 
^* ing the public debts : Or, in other words, 
f^ by the eftablifliment of a permanent sink- 

'* ING fund/' 

It is well known, that this plan has been 
alf9 adopted by our government ; but, tho* 
capable of producing the greatejl efFe<fls in 
the eajiefi and fureji manner, it has never 
been carried into execution. It will abund- 
antly, appear froni wjiat follows^ that thi$ 
pbfervation is Juft, 

Siippofe the annual living to be 100,000 /. 
This fum, applied now to difcharge an equal 
debt, bearing intereft at 4 per cpnt^ will tranf- 
^cr to the public, from its creditors, an an-r 

(a) In the year 1720, the nation was put to the ex^ 
pence of above three millions, in order to reduce feveral 
|ong and (hort annuities then fubfiiling, to redeemable 

nuity 
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liuity of 4,000/ At thje end of a yew, 
lSt3^ny there woald be a faving of 104,000/, 
^hich would cra'Cisfer to the public afiotbor 
iannuity of 4,160/. and make the faving, at 
the end of two years, to be 108,160/.**- 
Thus, the original fund would go on incneaf- 
ing, at the fame rate with money improired 
at 4 per unt. compouiiid intereft.— At the 
cod of three years it would be 1 1 2,486 /. At 
the end of 18 years, 202,581 /. Of 36 ycara, 
4io,393Aandof 95year6 (j), 4,151,138/.—? 
At the end of 93 years, then, the nation might 
be eafed of above 4 millions per annum in 
taxes; and above 100 millions of its debts 
.would be difcharged, gradually and infenfibly^ 
at no greater expence than 100,000 /• per^n*- 
fium; and, without interfering with any of 
the refources of government ; or making any 
pther difference, than czxxfmg funds to be coi- 
gaged for a courfe of time to tbe public^ which 
would have been other wife ncceffarily cngagr 
^d to its creditors^ and which, therefore, jmuft 
have been entirely ufclefs to it. 

It is an obfcrvation that deferves particular 
attention here, that, on this plan, it will be 
pf lefs importance to a Aate what intereft it 
is obliged to give for money : For the higher 
the intereft, the fopner will^ fuch a fund pay 
pff the principal. • Thusj a 100 millions 
borrowed ^t 8 per cent, and bearing an an« 

{a) See the Qiieftions annexed to the Tables in the 
/Vppendijt. 
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aual iiltereft of eight millicm^^ would be paid 
tsfS'hy a futxdj prodttdi^ afinually loo^ooo A 
in 56 years ; th« i^, in 39 years kfs jime, 
than if the fafne moAey had been boi^rowed 
at ^per cent. {a).. 

' It follows from hence, thati redu(^ioiK of 
intereft would, on thia plan, ^ be 00 gre«t «d^ 
yatitage to a ftace«: They woqidy indeed^ 
l^hten its prcfent burdenisr; , but thit $dvaQ«^ 
tage would be, in fokne ssicafiire^ bsdarite^ 

' (0) Whai 18 here faid, Aippofe^ tbtf yZflm fund appKfsl 
to the difcharge of debts bearing different interefts; If 
different fuilds are ai^plied, bearing to otie another thd 
jfame pFo^o^tion with the iintorefis ofthe debtis^whicli 
they are to difcharge, the benefit derived froih^ borrow- 
ing on lower rather than higher interefts, will be reduced 
to almoft. nothing; for the diifburfements of the publit 
^n- account of all equal loans, 1HII, in this cafe, be very» 
Aearly the fame. 

The following example will explain and demonftrate 
this : 

Let ^ million be bonowcrf at 3 per r^^. and' let a fan* 
be charged with it,.bting1ng va fut ftiil&n^ pr cent, per arm^^ 
more than the intereft j or 33,000/. inftead of ^0,000/. 
ferann^ This furplus^ unalienably ^pfhedj together with* 
all the interefts difengaged by it, will annihilate the priH" 
apal'\n 81 years, as may- be gathered from Queftiotl V. 
in the Jppendix» And the' difbiirfements, on account of 
the loan, will be 81 multiplied by 33,000/. that is,, 
2.673,000/. Lefus fuppoTe again, a million borrowed 
at 6 per cenU and • let a fund be charged with it, pro- 
ducing a furplus of twelve /hiWngs per cent, per ann, fuch a 
fund, befidcs paying the intereft, will difcharge tht prin- 
cipal in 41 years ; and the difburfements, on account of 
the loan, 1^11 bef 66,000/. muhipKed by 41 ; that is, 
2.7p6,oocf /; or' nearly the famt with the diibifffemerita^ 
•a accguitt of an tqu^l loan at 3 ^^r ant^ 

by 
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by the addition which would be inad6 toatv \ 

future burdens^ in confequence of the longer 
time^ during which it would be neceiTary to 
bear them.— I mean this on tlie fuppofition, ^ 

that the favings produced- by reductions of 
intereftt are immediately applied to the re« 
lief of the ilate^ by annihilatinjg taxes equi« 
valent to them. But if that is not the cafe j 
and if^ likewife^ there is either no plan efta^ 
bli(hed for putting the public debts into a | 

certain courfe of payment, or it is not faith- ' 

fully carried into execution; in theie cir** 
cumftances, redudioils of intereft may prove 
hurtfuL For, firft/ They would only fur- 
nifh with more money for fupplying the de- 
ficiencies arifing from profufiom and bad 
management. And, fecondly. As, in fuch 
circumftances, they would only retard^ and 
not prevent the increafe of the burdens occa- 
fioned by the public debts, a period would 
come when the affairs of the ftate would 
get to a crifs ; and at fuch a period, its dan- 
ger would be increafed, in proportion to the 
redudions of intereft that had been made. 

In order to underftand this ; let us fuppofe 
that a debt, bearing an annual intereft of five 
millions, is the whole debt, which a ftate 
can bear without being fo much oppreft as 
to be near finking. Let it, however, be fup- 
pofed to have ftill fome laft refources left^ 
which may enable it to bear, for 23 years to 
come, this load, together with every addi-» 

tional 
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tionil Ibad^ whichi during this time, may be 
nfceffaffy Xo be thcown upon it. — Let it fur- 
ther be fuppofed, that at this time, the ftatc, 
ufge<J:i))/f.thc^fcaf, of art 'approaching bank- 
ruptcy, refcl^0«>.*p0ft. entering into fi>n:ie 
eflrfeftiial taeafu?e3 for prefervrog itfclf.— — ** 
Gertaift'it is, jhat, ia.fuch circumftaaces, no 
me'afure y& cfFciftiial; jcan be purfued, as tho 
eilabiiihment qf a Jinking fundy and. fuch a 
faithfiil application of it as I have explained^ 
Let that then be the cneafure entered upon i» 
and let the ftate be fuppofed capable, of pro-- 
viding a fund, producing a million annually «^ 
If all tlic dcbjs beir intereft at 6 per cent. 
this fund would pay off three-fifths of them,. 
wlthiA^the time I. have mentioned i-or, in 23 
yearsj-and th5e ftate might be faved. Bub 
if, in confequence of red u<3 ions, they bea,r 
iotei^ft at no qaorp than 3 percent, the fame 
fund ^ould not :giv^ ihe iame relief, in l?fs> 
than ^wi^/?:tb9t.tkaiej\^ndi therefore, a ban- 
kruptcy might prove? unit voidable. 

I wifli I could tfeittkw that fthcre IS nothing 
Iqthi^ r4prefe0tatic)n,\ that can be applied to 
the prefent ftate of this nation. The intereft 
of the public debts has been reduced, at dif- 
ferent periods, frotn 6 to 5, from 5 to 4, 
and from. 4 to 3 per cent.; but ftill they^ 
have grown with rapidity ; and we now fee 
ourfelves overloaded, and in no way of gain- 
ing relief* Had there been no redudions of 
intweft, we fh9uld^ indeed, have been in the 
7 fame 
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feme CDndli»bti fboner; btfti iN«i^giitkia^ 
beei^ relieved air0 fooMfi ahd With IdidiP 
fii^oitty and duD'^ger. 

- In. fliDt't. Rifduaims^ of iiittt«f% tKe^^^ 
twcttge<3Aji9 chiefiy tvhttt^ indilcs td^eaitt^ jdi^ 
dttten^ to fadi ik JSnkifig^^ Jmd ^IhuMt^ it^ 
fccibed.;<«^Wheii; made wicfa^ot^er vicMV^ tlk^ 
«e^ only jfktffiafii^i^ whicli give fri^rtt rtl}i« 
by mcmafing fiuure dimger ^ ctf enp^ntf 
whicfa^^y^)(l7 a pub}kiba^rO|>t(f^ t^ !«»-> 
detrin^ i)& a. calamity mdf & una^OdiddNi a^^ 
dreadfui. M managed^ ^et^ht^y^ aviicMjl 
us, they have been mdei^d^ the efi^$(SP fdcf 
narcow ,a poKcy^ >and defiirve noi5«' of^ tbd 
«tc<»«///wj which have befell beft0M^d* updfl 
them.— N^-*-Th€ preceding obfofvatiorts»pwJVtf 
tkisi^ fufHckntiy f bu« th«re ii^ ottft^ fat^ei^ 
pfoof of it which I cannot bdp mermofllng^^ 
-*»*4uppofc aoQ,ooa/. per an»i to havb bt^ 
gaii^ed in i/id^ by th« redndion whikfh i^^afif 
thcsi. made of the 6 /^ ^/^/i* «o^ 5 /ir^- ^«fiy 
or, in other wordf, by faviffg l ;j^/* cm^. p^ 
ann. onr a capital of s^fAlHioiW^ Thts^fav^ 
ing,^ in confequence of b^g i^pUtd Urf^ 
alienably in the mfl^iisef I hate^ rapt^fe^tcfd/ 
ta the payment: df the^ public dttbi^^ woilld^ 
m^ 'trj' yeors^ have difetenigad^ a d^be oi^ 
ao.32 5,000// bearing 5\/R?r' r^*^. iiittrift^ 
But if applied every y.ear to curfrtnt idtvifeesji 
in: order to avoid levying new tnoneyr ttttP 
Beiueiit doriwd from it in the^iarae. pbftod/ 
woiildibe-37 times aaOf 000 A-or 7tf40QiO<»oAi 

bet 
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but at tbe fame time» a dehtSviouiLd havid: 
been conti'naed of 210 milUons, which muCt\ 
have been otfacrwifb paid. The efifaa, there* 
fbre^ in this cafe^ of tbe redudfciony^ would 
be to prevent an incixmbrance: on the pufaikr 
o£ aoo^oooA per arm. by loavio^ upon k an:» 
iacumbrance .o£. a milHon fer ann%. rendered 
more difficult and unlikely thdn e«rta be> 
]temo9ed» 

But to return to the fubjeft I have princb^i 
pally in view. 

What I have faid implies, that a ftate al^ 
ways difcharges its^defats, wbaterer intereft: 
thqiE bear, by paying the eriginalv Aim. boir^ 
rownL It may, perhap, be imagiQed> that 
whsaa loan is under /rcr, it nsay bit difchargvi.: 
ed at a kfs expence.. But this is by no meanA. 
i^ practicable as it may feem \ &)f it ihoufafl 
bt. confideced^ diat a public loan,> now midsn 
par^ would 2K)t long keep ta^ after being* pub 
ixjto acpurfe of :pQ3anent : And, fbr thist reiH^ 
fon, as ailate caui nerer be obligedy in re>^ 
deeming its debts, to^ pay tMn than the ori- 
ginal fum borrowedr, fo neither ought its: tps 
isxped, in general,. ta be able to redeem th^m 
by paying^. I have iaid, in- general ; , foix 
I am fenfible, that at the beginning of the 
operations of a fund, when itsr pfdcfuce)is 
imall ; and. alfo, in a time of war; a flrati 
might derivie greait advantages from the low; 
price of its debts. And I iam'£^nfible al^b^' 

thaf 
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that confiderablc advantages might be dcf^s' 
rived from lotteries (^), in paying the public 
d«bts : But lotteries do great mifchief in a 
ilate, by foftcring the deftruftive fpirit of 
gaming. It is wretched policy to make 
them familiar, by recurring to them in the 
CMrdinary courfe of government. There arc 
great. occafionsi. on which they may be ne-* 
ceffary, and for fuch occafions they Ihould 
be rcfervedi \ ^ \ 

The advantages of putting the publio 
debts into fuch a courfe of payment as I 
have defcribed, are fcarcely to be imaging' 
ed. It would give a vigour to public ere-* 
dit, which would enable a ftate always io 
borrow money eafily^ and on the beft termsw 
And the encouragement to lenders might 
be always improved, without any inconve-* 
niencc, by making every loan irredeemable, 
during the firft 20 or 30 years; for, there 
could feldom be any occafion, for beginniog 
to Hifcharge any one loan fooner. 

It might be eafily fhewn, that the faithful 
application, from the beginning of- the year 
1700, of only 2bb,ooo/. annually, would 
long before this time, notwithftanding the 

(«) Thus ; 800,000 /. of the 3 per ants, at 87 ; or 
1,000,000, at 70, might be redeemed with half a million 
df money, confifling of 50,000 lottery tickets at 10/. 
eacli, real value ; but capable of being fold at 14/. ad 
was'done in fome of the laft lotteries. 

redi;ic« 



redudions of intcfeft, ; h*v€, cau^: ftbove 
. half : tt>c public |u«ds to rtvert tp ;tfee 
public^ and paid ofi^ above 8a m^lKHtK^o^ 
il6 debts. The; nation mighty tji^i^j^pre^ 
feme y^ars ^o^ have be^n eafedpf the great- 
eft pa^t of the taxes with whkrh it if ^oad.-** 
ed. The moft important relief might liave 
been ^iven to it« trade and maa)ifa<ftures 1 
and it might now have been in much better 
drcunciftances, than at the beginning of ti^e 
laft war ; its credit firm ^ reipe<3^d by £0^ 
- reigii nations i dreaded by its enemies ) and 
ready to punifh any iafuk that couM ^ of« 
fered to it. The neaf view, Jikewife> of fuch 
a period^ during the couri^ of the Jaft war^ 
would 'have given higher lipirits to the n^u^ 
tion^ and encouriaged.at .tobear tfa^.expence 
x>ccafioned : by the^ \p^ with more cbearful* 
fiefci, and to continue it with vigour fpr two 
i>r three years longer; the confequeage of 
.which wouldj probably, have be?D, g^ning 
41 full indeminfication fropi our eneiniefi, an4 
weakemr^g theoa to fuch a degwe, as ^(H2l4 
4^ve given us e^o^lualiccurity aga^nft, rtjbepgi 
^69^ many . years to cop^c;.-— A new m^ff^^^ 
might alfo now liave been begun i and an* 
^Hher fund^ not 'mucb mare cbftrfiderafble, apr 
j)U;?d in the fame way, >^puldi io 6A05^^ye^^ 
m^»^\^^4k paAd» flot QoJy all that;:WQttM 
KtV€ ^>feRSf^n now unj)^idy b^t^atfo, -^MbtsWjr, 
ft greaf ' projjo/tioh of fUch ' fftr'ftiiij %i\iii ii 
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muft be contradcd within this time (t^y; ki?d 
' thus/ without any expence. that could be feri- 
•fibly felt, its debts, as foon' as tJiey be^ri'to 
grow heavy, mighf have been conftahSy re- 
'ducedtb a httlf or a thirds and not only all 
' iianger,liut all'cbnfiderable incohvehiehet froth 
them prfe'vteiited. "* ' * ' 

Aff I have how fald, fuppofes ^Jin^e fund 
with a general appropriation to the payment 
of the. public debts. The fame ends might 
be anfwered'by particular fundsj with fmall 
'furplufles, appropriated to particular debts. 
In the wars' of KivtglfFilliam and Q\^Anney 
6 per cent. intt^t&, was givien for all loanfs. 
Jt would have -been eafy to have annexed! to 
Tcach loan z fund producing ^furplus of i /• 
per cent, after paying 'the intereft ; and ftr^h* a 
furplus would have b^cn fufficicnt to annihi- 
late the -principal of every loan in 31} year^. 
^ad' this plan been followed, the jdifengage^ 
jnent t)f the public funds, j(nd the relief ^^if- 
^en ding if, would have begun 50 yeat-sagoj 
Wdtb^ debts ccinltrafted,- during the reigWs 
ief-Kiin^fn/Iia/n ind<}u ten jtnne, would hive 
4)een aU cancelled iki5t 20 ^ears ago^, widiertrt 
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aayof that trouble^ tumult, and diftrefs, which 
liave been pccaliohea By rcdiidfehd df^iiitei-eft, 
and by the varlobs fcKemes which Hive beert 
Ijied for leflening tlife .dfebt^ (i);^--^A fund; 
yielding 1 /. fer tint', fiirplu^, ttlfnexed to a 
loan at 5 per cent', would difcHai*gc the prin- 
cipal in 7,7 years {$). At 4 per cenTy in 4r 
jrears; ,. At 3 per centy Id ^7 ^cirs; * 

' Theie obreirvatiofis delate only to what 
might have been the ftate of the lialion with 
tj^ipedt to its debts, had a Hght blan been 
puriTupd from the firft. But it will be aifked; 
what if an be done with them as they are ?— 
1 Wiih'I wais able to give a more fatisfa&ory 
knfwer to this' enquiry. * ifevery ohe muft fee 
jbur profpe<ft to be difcouraging, and our ftatief 
hazardous". Some have thought, that a good 
method might be jToiind oiit df difchkrging 

. (^) The fiims to be laid oiit ^ouW, iiitHi^ cafe, '6e'ft> 
JlhiaH ^ jfifft,^that \i woiild ^bc proper tb e^n^py tkem. id 
purtbaiiiig:part cUF the loan to be annihilated at tbepflces 
jjl the public market ;* and this^ as far as it cart be car- 
Ked, is tlic m6ft'ea(y and qiii^t and filcitt Wiy poffible 
^Fcxtihguifliing the pxAAlc debts; - : * 

V {t)' I'ha^e ill ^iorig fuppdfed this pfodiice of tfie i>HiiU. 
1W fiind^ to fedme'iii Jeirlf. , The trUth is, that it comsi 
jn Atfj^ yearly ;bbt this gives tio advantage in the payr 
^enrof the publlcdebts worth taking into accoiii>t; I /ih 
'per'annuniy together with it§ gfowirtg ititer^^ ^i^p& 
Sint't^kth yedrlf oXit pi i't>ol Will reduo<! ittb.llAthin^ 
4il \t yfears i if taken ^i7^-yearlyi it will annihilate the 
ir^mf C^pi^^ only four months and i% 4dys fooni^r^ Seer 
il^e Qjieftibns annexed to the Tables iii thtjtfpifUttx. 
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lowing ipbf^rvatipns 'wiir mew how vain an 



jfliaginatiqri tfais is. 

jLet/us IC^f ^ofe^^ jthat ' 3^,'3j3;ood /. i^ td 
be pild.on, by dfferirig to *we puWic dfe-v 
ditort lifer^nnuides, in lieM of l!hdr 3 p& 
c^is. A lifp dtpo, fupjf)'qrfihg intereft at 3^ 
per cent., ah^ the pro'babilittts of life as irt 
tjie Brfjla'p.l^orwicby and Northampton Ta- 
blea of p^lervatioh, is worth 9 gears' jiur- 
chale. A life at. 36 is wort6 1 5^ yeaVs pur- 
cha^. *eemuily, therefore, . ho fciidme 'df 
this kiri^ would be fufffqcritry invitthg,^1n 
did noi ;6fircr H per cent, at an/averdge, t6 all 
iubfcribeVs. X^et "" »^— ------ ^.-j^'-i/i ^*-*^-ii. 




no more 

3^333 fuDicriD'crs,. at 1009/. itocx eacni, iw 
whidh a li^e-^nnuity is to he" granted cif p^V?» 
itji-, for "tlieVhoIe flock Tubfcribed, kWim^ 
lions .and a, half. A million and a half, qx- 
traoridiaaty, tlici;efoF€f,. mufi . be ipfbyiSed 
e^W fd^r, towards pa^jHIftg thefeTmnmties. ? 
, 5tet ;u? '/archer firpp6fe 'tliit t\it 'ftlbfdri** 
bers are perfons between the i^ges of 30 and 
6p.j: and that the numbers of them, ataii 
tfefc intermediate ages, are in the, fame ^p^o* 
^^trbhs^'tb oHttiM^tr, witfc the.pfoportibns 
4pJ the living at '^hefe ages, as they e?x!ift -ift 
;|He.«soi-ld^ :or, as they are .giv(?n in TaSIesiyf' 
"plft^^iSn^. Let m again fnppofe, that as 

r^placeil by others, .who . are cohtinually of- 
fering 
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the fame proportional numbep*^^ tt^^C ^S^'?^ 
with thofe of the original fubfcribers at the 
time. they, fubfcfib^ 1 ii\ c^n^(j[iiencc of 
wtijcl^ the whiOl9 uumher of annuitants will 
l^e kept 4wayA the ^^w^. ta tl^efe cirpuo)- 
fl;fnces, it will l^e 30 y?^rg, ^t l^e^ft, before 2^ 
i^^mbcr will dje off (<j)^ equal to ;he ^][iol^ 
Dumber ; that is, before ^3 nailliqns of c^^bt^ 
W}^\^2j;^^^^ Bulhad the fxtraprdjnarjr 

piUion and h^Jf pr9yided for payin^^ thefii 
^nuitif s, beq^ employed duriag this time, ir^ 
paying off fo much of the debt at par ev^r)f 
ye^ff extinguifhiiig ait the fame iiflpie eyery year 
gQ equivalent fax, 45 millions would hav9 
tpen paid, ]|^t h^d the fayings, alfo, in- 
ftead of beiflg lunk as they arofe, beeq epaiT 
ployed in tli^ fi^pie manner^ 71 millions 
yrould have bpen paid. 

The nation, therefore, muft, without doubt, 
^^^ greatly by all icbemes of this kind; 
^nd yet they h^vp been often niuch talked 
of; and, |n4eied, I f^all not wonder, fhould 
) hereafter fpe ^i» attempt mad^ to pay off 
^hc national debt in this w^-y. 

I mi|ft hpg Jeave to detain the reader her^ 
ijCOTip v^ipie longer. A more particular ex- 
planatipn pf this fubjeift, will ie?id to fome 
obfervations pa jthie beft p:^ethpds of raifing 

{a) A dcmonftnitipn fif this will be giv^n in the Ap^ 
pehdix, note (K). ' 

L 3 money 
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money which, 1 think, defcrve to be c^v^t 

fully confidcred. * ' ' ' 

When any fuctx is feid to be the n;iahie of a 
life-annuity, the meaning is, that, in confe- 
quence of being improved * at intcreft, and 
allowing for the' chances pf mortality, it wiU 
bear the whole expence of the annuity. I£| 
therefore, inftead of being Aj/// VP f6r im-- 
provement, it is either imtneaiately applied 
to particular ufes, or has been long fincc fpent; 
thdre will be a lofs, equal to the fvim whicl^ 
would have been added to the purchafe-mb- 
neyi had it been improved.r— This is the rea-i 
fon of the lofs which, 1 haye fhewn, the pub-^ 
lie would fufFer by offering Itfe-annuitieSy iv\ 
lieu oijlock^ in order to extinguiih its debts. 
And for the fame reafon, it muft always lofe 
copfiderably by raijing money on life-annui-j^ 
tiesT" " ■ ..-•••• 
' Spppofe a million raifed by annuities on a 
fet of lives, all at 30 years of age. Perfons 
at this age have, (according to Tables III^ 
IV, and V,) an expeHatian of 28 years. Thai 
is ; the. duration of their lives, taking them 
Bne with another, will be 28 years; (fee the 
beginning of the firftEflay) and they will be 
cntitled,/fuppbfing intereft at 4 per cent, to 
yL per annum ^ for fe very roo/. advanced. For 
a million then, the public would make 28 pay- 
incnts of 70,000/.- — Let us fuppofe next, that 
a fund producing this fum annually, ihfteaa 
^r-^-*' " ' - *; • p^ 
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of l)iemg engaged to pay thefe life-annuities^ 
is engaged for 2^ years, to pay the principal 
and intereft of a million, borrowed on redeem-' ^ 
i2^/^perpetuities,at4^^rrr/r/.Theirewill,atthe 
cndpf thefirft year, be a furplus of 30,oojo/.-— . 
In <;onfcquence of applying this to the cx-^, 
tinSion of the principal, it will be reduced to 
970,000/. on which^ at the end of the fe-^ 
cond year, the intereft due will be 38,800/. 
There will, therefore, be a faving of 1 200 /. 
Inftead of employing this faving in further 
iinking tht princtpal^ which would caufe the 
fund to accumulate in the fame manner with 
money at compound intereft, let it be taken 
and employed in any other way r And let the 
iatzie.be done with ail the fubfequent favings, 
referring onl,y 30,000/. annually, for the pur- 
pofe of finking the principal. At the end or the 
fecond year, the principal will be 940,000 /. j 
and the favipg of intereft upon it, at the end of 
the third year, 2400A At the end of the 28th 
year, the principal will be reduced to 160,000/. 
The faving pf intereft that year will be, 1200 A 
multiplied by 27, or 32,400; and the fum of 
all thefavings will be 45 3,600 /. — rDeduftfrom 
henqe 160,000/. remaining' then undifcharg- 
led pf the principal ; an4 293,600/. will be 
tjip lofs the public would fuftain, in the cir-*- 
pumflancfts I have fuppofed, by rajfing mo-* 
ijey oi> life-s^nnuities. But if we fuppofe 
thefavings, as they arife, as well as the con^^ 
ftaht fum of 30,000 /. to be applied to the 
\ ^ L 4 dif. 
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difchargc of the prindpal, inftead <)f being 
fpcnt on current ferviiDcs ; t|)c whole millioit 
will ht annihilated in a i years and a half > and 
the lofs to the public by life-annuities, will 
be 6i years purchafe of the annuities ; ot 
455,000/,'— By fimilaf dedudions it naay b« 
eafily found, that the lofs, in ^oia^g'^r lives, is 
l^reater > in elder live* Icfs ; but never iacopi-* 
iiderable, except in the oldefi lives. 

It appears, therefore, that, in confequerioe 
cf fuch a way of raifing money, the public 
ciuft alwayjs pay much more in interqft tittfi 
there is any occafipn for 1 and wjlie a {v^ 
nearly equal to half the principal boirowcd {a^ 
This, how?Ycr, tho* fo wafteful^ \% % toom 

fw3|?4 

{a) It is obviov«, tb^t the obfiprvatiom h«iT m94^4) 
inay be applied to the common methods of ra]ijjn( mon^j^ 
on life-annuities, for building churches, paving ftreets, 
mafei^ig navigations, &c. 6rc. And, in general, to aH eafe^ 
ywhercthe neipncjr reocired^ is wt laad up to be iaipfoyeit^ 
rr-f,oxy taviev tbi^ ft4bj£d f|i lasvcitbfir light, )etui^ fup^ 
pofe'ip,OOQA borrowed for any public worky or p^ppe- 
tuittesy/at 4 p^ cint. And, if tttat will aflEbrd more en- 
CDucagemcnt, kt tbtoi -be. ftisidt .^in^dfeinable for ^y 
^number of years kft than fevept^rti I^^t w^ (iWthff ^%t 
pofip, ii^ch rates, or tolls, eftiabliihed fortheip^yijiept of -- \ 

Jthe intcreft ^nd principal', as IJi^l produce ^/iirfij^jthe In- i 

4©reft .of the fiwn horrowid i ol sod/, ftr-arihwn^ inflead 
X)f 40<?:/. ^^r tfw«ff2» |^^'?be/|:r^/*i,:af i tt>?i|nff in ijfJFr 
^yjri^, be laid up lo accvinula^ iQ>^^e.p|»b]ic^(vn45. .4^^ 
17 yeaps and a half, leckoning intereU'at ^^r eerit. a'ca^ 
pita! wilj be raifed, equal to^the^wbole ftim bdrf ovred ^ 
^d, theref()rf , at chte ep^ qf tiiat time, .the whofe ddbc 
prray he diffhargcd, and the vbple.tr^nra^ipaiinilbed.-^ 
^i|t if \\\% ir^nfi^ {\^n\ ^^ad ^ee^i borr6v\red op ^"nnultiesjj for 
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fifugit! way of procuring ^Bioney tjian by bor- 
jroivk^ion perpetmties^ .without putting fhcm 
into a caurie of .redemption ; for in this cafe^ 
(if a fpungc is ©ftt ^^li«(i) . the lofe muii^ J)c 

I I muft addft that (hde obfervatlons are par-i- 
teiulariy appliq^ble to all ;hc ways of raffing 
money by the jfale of reyerfion&>^Thc pubr 
Eci for inftsnee, might procure a million, by 
offering for it a fund, that will be diiengag- 
C<J at the end' of j8 years; and then prodijc^ 
j8b,OQo/. per annum for cvcf, Thi?^ fqppor 
j&ng interqft at 4^ c^f., wpuld be the yery 
fame with offi^ing tfpo million^ 18 year^ 
fatnce, for dn^. ipillipn now ; And a privatp 
inan, or an cficf for the {^U pf rpverfipns, 
«5aight gain by.fncha tranfacajonj hop^ufp^ 
the money advanced, in confequence of b^mg 
imprdved» mighty in 16 yearsj be morp than 

1^ Dyes Df a fet of perfons jo years of age, at 8 fer unt^ 
irbich is I L fir dnt. lefs than the true value of fudi an- 
nuities: Had this, I fa^, been done, Im^ the annui- 
tants wFiMild have been alive at the end of tl|e ^rm I hav^ 
mwtt^ped ; {U^ Tabl^ III, IV, and V,) and the whole 
t|:^;iradicn, together with the expences and trouble at-^ 
tending the management of k, could not have been finally 
Trlofed ^till the extindlion of all the iivvos ; chat is,, not in 
}pXB tiihf , moil probably, than 35, or, perh»>Sf lo year^* 
» — It is a ncpcffary obfervation here, that, irpublic credit 
iinaintains its ground, much will not depend, in the plan 
now. propofcd, on the rife and £ill of Stocks.' If a war 
fmks them, the money laid out, while the'war lafls, will 
accumulate fafter. If a peace raifcs them, the nioney 
that had been preyiouQy laid put will be proportionably 
if^rcjifcd. 
"- - doubled, 



iSoubled. But, is th^ public always borrewi 
for immeaiaite fervices, and never lays up 
inoriey, it tvoald ncceflarily lofc a fum equal 
to the whok fum borcowed^^ Add the fame 
money might have been borrowed on a fund^ 
producing 50,000/. fer annum i which would 
not only pay the intereft, but difchargc the 
whole principal in 41 years (^). 

By raifing ' money on life-annuities, die 
prefent thembers of a ftate take a heavier load 
on themfelyes-, in-order to exempt pojierityi 
and there Would be a laudable generofity in 
this,- were it not for tht folly of it ; the fame 
exemption being equally prafticable at baff^ 
the experice.- — On the other hand. By bor- 
Tpwing on teverfionary grants, the prefent 
members of a ftate exempt thcmfelves entire'^ 
iy^ by throwing the \q^^ doubled on pofterity ; 
and there is a cruelty and injuftice in this 
that ngthing can excufe. 
. \t is well known, that both ihefe method* 
of jraifing money. liave been pradifed among 
lis. * Tbis, however, is, .by no means, the 
worft th^t has been done. It has been common 
to borrow mopey tp pay the intereft of mto- 
ney borrowed, and thus to give compound in^ 
fefefl for money ^ and our parliaments have, 

• (0) The fnjallncfs of the Aims, whifrh I have hercanii 
fDlfewhefie iornetimes fuppofed to be cipployed in dif- 
cbarging the ppl^lic debts^ can create no difficulties, bc- 
jcaufe there is no fum wh^ich may not.lie applied to this 
{ife by purchafing fiock. • . 
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j^jnctimcs, exprefsly prqyid^di that this fhal| 
be ^pntfqfz fucccffiofi of Vcars^ '*' 
But tgTcturii; • 

Tlie enqujiy xyhich has occa0oncd thi?f 
fllgrcfiion, muft be highly intcrerting to every 
perfort^wht) wifhes well to his country.- — All 
fchemfc? for difcharging thej public debts, by 
life-annuities, have been fliewn to be abfurd 
.and extravagant*: — In general ; it may be obi- 
ferved, that it is far from probable, that any 
jnoney which the nation can fpare, if ap^ 
plied fo as to bear only jfw^/i? intereft, caft 
be capable pf reducing ij? ^ebts within due 
bounds J or pf doing us, in pur prefent cir- 
cumftarices, any eflential fervice, A fund, 
producing a furplns of even two millions an- 
hually, would^ when thus applied^ pay no 
more than 40 millions in 20 years j and, in 
that time, a Nvar might probably come, which 
would interrupt the . application of it ; and 
increafe our debts much more than fuch a 
f^nd had leflencd them. 

Certain it is, therefore, that if our affairs 
are to be retrieved, it rnuft be by ^fund in^ 
creafing itfelf in the manner I have explain- 
jed. The fmallcft fund of this kind is, in- 
deed, omnipotent y if it is allowed tiqie tp ope- 
rate. But we are, I fear, got fo near to the 
limits of the refources of the nation, that it 
cannot be allowed much time : And, in orr 
^er to make amends for this> it is neceffary 
' ' ' that 



j^^ Of FuMiQ Cr^t, .^ 

th^^ It ihouH he large.r^}jet ws thei^ fuppofe, 
that the nation i$ Aill ftrong encmgh to ena<- 
ble it to provide a fiind^ that ih^l yield a 
tnillion and half annually ^ for 20 years to come: 
^r^ alfo, thatj together with all its prefent 
burdens, it is capable of bearing eyery addir 
iiaml burden that 29 yc^s more can bring 
upon it. If this i^ not true, we havp, I think, 
nothing to do hut to wait thp ^Ifvfft 9nfi 
tremble. 

A fundi produping annually a million and 
^ half, vrpuld iqcreafe to three miUioqs peir 
ann* in 20 years [a). At the end of tl^jp t^rni, 
the nation might be eafed of the mpil op-- 
prefTive ta^eS; to the an[u:)^nt of a ipilliqn ^qd 
a half; and the cpqfeqtfence \yo^ prove, 
that, if there £bopld Jiayc been a w^f , eithef 
the whole, or much the grpate(|: pjirt of tl^^ 
afldition qpcaf^oned by it tp the p^b|ic bur^ 
dens^ WOUI4 be t^ken off, ^xxd^ th^ R^^^R<^ 
rcinftatec^ pe^rjy in jjs prefenjt cifc^q[^ft^ncf ?. 
But, if there fhould have been tu> vsr^f^ tl^c 
national debt, and the t^$ chargp4 wit}> it, 
would be reduced a third bel^w thp ^^^^ ^t 
. which they qow fjt^nd ; and jt^ ^^ti9f>.^i^|d 
be fo much relieved ^s to be pfep^re4 fof 9. 
w*r. — TJjer^pijdning miHipij fU?d i^Jf would, 

faj It fhould be remembered, that in the year 1781, 
X /. pir cent, on the cofi6>lUlat6d 4 pit ants, wnl be aunt- 
' ^ilafed, an<J that I fuppo^ tbe Cavings ^erlv^d fr^na he^c^ 
tp be taken at th^it tixfiQ a^ ;ai p^j.t pt the fiuicJ.r-M^^bQ^s 
might be eafily contrived for getting this faving impie- 
^iately^ which yro^U be fome advantage. 

in 



and the ffafionat ^ht* i ^7 

iln 23 yegrs, inrcrc?aife.'':^ain 'tib';thrtt'ift01i(M» 
per anhum, and tben,*%tauefi tfCbfd'ttl'Jthb 
jStibMc taxis wbuki be^fdt*'4iffe5 ^Jd^ftilHiiftlis 
mofte, or^-j mini<in8 lfr'till}=»fef -^^ jWWib 
debts vtrould be dircfi^i^d;>^'tReidifiic^U 
tiefs df the nation SIrotfltl ftfti'-ifa^i g^«'ittea-«» 
fUre, conquerfed.-iBbi^ Mi ^i^Wite c<Ait«fe 
oif time, thifere may i>ori!bfy' bi b'hf^ »ckic v^; 
and ih'dttld that hap|idhpRfd dj))>f«^ii^d M 
the -firtd of it/5f a!Wrtif ibfeJoob-A per^nm, 
niikht be -fencfugh t6' aafWcfi* iill pthyafts; " 

In th^fedWirVafripttij^'^Ifiij^pttft tfe^'^! >^ 
<:ents:t(i bi iy^rd off kH^An/ ktfi ritt^Advtthftagft 
tiken at % Wfe6 =# tfe%«V 'loW ]Mcttii 9f 
taluHg this advantslgc/,i#id'WMf^hfe4iel{) of 
imie irtMgcmWit,. W f!tta,J j^Wdu^ftfe^Jkij* 
noiliy i qfimoh aW 'h^f,'imi^ht bfe ih^ -td 
Iftcffe^fc fe ianothei'niiJffon attd half, in fe'ft 
tf^fe thkh ^ haVdkflpVld. Sh6ukl th^i^ h^ 
a W#4rt 4 !feW yeaf*$, the 3 ftrckts. vWuld 
Wo'b'itjfy^ "bddv^r T-^i , alnd "then the ^o*. 
fCrtetdii' ^ thiem 'nitift be 'glad *o pai't Si^ith. 
thernaf t^s^Hcfe'; drc-cdiffcmi^aicecf #hi(*hi 
TupptJfth^ the'vijar to Ikft eight years, %€Wkl 
•be, 'Mt-thfe fund Wodd ddttbli Melf, ftirf 
thfe hitSdh-ijc rdidred in >thfe rihaf^t^r I hftve 
'riieritidnfid; in if, iuftfead <rf *6 ytars:-^ 
T^ht idviiltige WiH *(i thte fahite, %pofifl^ 
"the ^^dVeJWiirtrit at ftlch-atithe to go-dft^h 
rjsayittgdff the ipercentt^tpdr. For'WifetefeA 
df this would be, that money might be bor- 
Vowc^jlf^r the prfJAic'feril^ice on propoi'tion- 
I ably 
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^bly bcjtcy terms. Suppofe, for.inilanct) 
that fpur.millions muft be borrowed ibf the 
fefvice of ^hc y«r ; and let the produce of 
the fupd^^b^ tben.increafed to two millions ; 
ai)d the intercft of money in thtJiocAs^ abovcf 
4 .per cenU . In thefe circumflances^ it woujd 
be the iptereft of the lenders of mbney^ tij 
tafee 2,iii^^.cent.{ot the fums thcy'advanpe^^ 
in fioii.fidera^ion of haying their 3 per fekfA< 
paid off at par^ to -the axltount of .half ih^i^ 
fums. — War, therefore, wpuld accelerate m^ 
redemption of the gublic debts ; and it woulc^ 
do thi$ the: more, ,tlie longer it laiUH/and 
the higher it {raife4: the intereft of. ihprieyj 
•pirafj^in f qnfcqueacc ..of payung alway:iat 
par^^thU ;. could -not^ happen.; an .eq^uivalcnt 
ieffe(3:. would be .prpduccd in the .wayjurt 
fhentipned, . Thej^iloc^s. .would tie; ai^V^y§ 
Ic^pt up bythepperatioas of the fifnd j an,di 
In proportion to the futos yielded ^7 -^ ^M 
public would be able tolborro\y money more 
^dvantageouily, and ]ti^ would be^ added t^ 
jts burdens*— This, feems to me.an.obfcrva- 
jioA of particular. conf?quence;. It ^cniionp 
ftratcs, tiiat t^ie , invariable applif ation; ' ia 
w^f* as well as peace^ of the produce^ pl[ ^h^ 
iixnd I am fuppofing, to. th^ payment o|F 
•thft national . dcb|^, ?^^^. }^^ ^p, j^^y C ur^- 
iVeftt>f<?'rvices, wpuld^ indepeadeAtly of us.'ef^- 
:fe^in {a\ redeeming tlx^fe debt»>^e attend- 

_.M Sq true is this, that a war, were* we noSj^^engag^'d 
Ip it> ' w^tild * dnly "render * the^ -pYefsnt time* Rr jmittt tSe 



cd with great adraMiages^'tONthc.pliblicx • But 
this is a YukgtfCf xniiiwMffh 1 ifliall have - occiaL* 
' fion to ixf more ppdfditjy. ' . . ' : : i • T!ic 

. ;•:...: zr- I i:.... :. iii\i: fv.- ;.!;": • t: :- ' *^i 

ihow fiTjpej fpr eR|e«jfgi3iotoljpftcafare5r:ftrf^jSogdift 
pubUc debts. Alid . tlK |pljoiyii^ ob£erv;^tion«^y|;ij[l put 
this out of doubt. . - /' " '^ * r :_ ,.,', 

t As nt fe hoW become ri>c '()raftice to liaye recoirrle to 
ioiimet^ in ^att^) we may BoXore, tBac :Ba;yeafr neOt |Sift 

infteadpt'mais^ing^'ufeioT'ihem fii rairing*the annual Fup- 
feiiei in*war, they fltoirfd' b'e^theti appKerf asan ard in dif- 
Ui^gi)t|^ the puMic'debt&-^Suppo& the waf ^ tbiaft' 10 
Jg*ar&,;.ai|d the 2ff^ (i^U. s^t.'jp^^r-Stippo(c^sA[p^ tt^k$^ 
i^ry to confill of 7304066/. Jn./K/^J^'Whi^h,^ 3¥Ji9.n, dJ.fr 
pofed op to fubffiiberss'wil^ brii1g4ri 1,(556,600/. "OA 
tll^'fiipf>0fitions^ the^^hW&^ko Ihe'^ubli^^,' from-a{)^ 
flJ»l^p.W:l<Htl;prif!toteJl|^ P^fweft^of tlipjpublic. debts, 
Ta^then 4^an tp the jyirrfpt fijp^i^s, will;be 4^050,000 L 
annuallY,. or io'TnIyi6hV^iSa*^Wair.-^Th6 p^^zrw will be 
as fMlftwi V75©,6iS6 /.'of th€^ piWiice of tHe f£kmg fundi 
fornottl idito .ticfcetjsy wiH- be the ftirie wichr"i;cr5 0^000/. 1 
^pd,thisfum w^ill p^^^^axniliionVand a haliof the.3^ 
^'itits^ every year, or ic millions in all; and the growing; 
favings arifing from thefe payments, will, at the end of 
10 years, have paid, at leaft, two millions more. The 
Da(i9i|, i«ber£j^, hs|vuigpaid oir'i7'miUioil$ oi its debts, 
apd added to thein.qniy 10 niitlions ;aod ^^i will gain fij|: 
tnHfi9ns and 4.' 'Biil4hfl^ wiB' be the fmalleft part of iti 
gafH^sl- ^ All theiprodute ott\ie;Jikking fund^cfvtt and above 
7SP>l>OQ6l«njght be charged w,ith the paymept of the int 
t^r.eft of fuch new debt^s as would be neceifary to be .con-* 
IHSed iiunng'thiSvarfand, at the end ofit^ the natiort^* 
with the help of 200,000/. to be difengaged in 1781, by 
theVedn^iibn of tho v/^^'^^^ yroiM nifilt|tfe)f poHiflid 
^a/tt»^/, producing 1,450,000/. anDuaHyHr^hich^faltKi 
fully employed, might probably be fufficierit to extricate 
jt^froiti all its dilficuhies.-^Befide&this} f«ch a fcheme 
yottld iftil only fr^ftme^y bar rmfi and ^ailifh the credit 
of the public: And* he only can be duly fenfihle erf th« 
imppruijce of this, who will confider, what danger ther« 
'^*- ■ ■' would 



Thsi^kkingjuni^ in its pfefcot ilate, itii^ 
aftce;ft»ppl.ying the ifeficictiickd txf the peace 
cftablifhment, yields^ I fuppofc, ft txtfkfidcra* 
blc part of the million and a half I have mcn- 
tN)Qed# . 'An ^finmLlmtery fnight eafily raife 
^6^;iyo67;'mwe. But tklis i^ a theafure which 
I cannot wiih to^ fee catried into, execution^ 
unld& d>foltttelj .netedarj. Were l^e ma^ 
n*gc*i of icmr affirfrs fiifficiiently in earn^ ifi 
Ais buluieis^ I .caiinot doubt but that fupfii 
&vi!Bg6 mighst be iiiad^ ia theiColleiSion ana 
tsxpefidktirt^ ttf the Tiati*!haItet6nue^:jW would 
caufe the fining fttrtdtoyi^^^ fbr'^jS^dr 26 
years to come> ihtmhole. ©f this fam^^.wit^iir 
otrt impolirig any new i^terde^is 4(m ffl^ |«iri^^ 
lie. Strt, Vere thei'e/ itidi&ed/ no' way^,; of 
providing, a^y. part ,Qif, it, Wt -by creaix^g ijew 
tunds^ or imipofing xiom XATUt^^ iXci^ttarh^ 
dofte, bfcc^trfe i^ ftiujiyz done, or th^ Mtteri 
-fink. . " ' "'.' ' " ' 'v . '..".*■'* 



I 



The tvih ^ttd datogtfri, attc^ndtng: f ft i?*t?f^ 
^/Vtfw/' p.u|blfc debt in mis Country, are fogf^^atf 
that they. voa^n^t be exagger^ted.-^Withcn^ 
repeatifigf-frbat \t!k% ^deiiftf dfteft f«id, cf itf 
incte^flA^.'tfee dependance On the crtfwhi 
'■'.'-' ' • ' 

l9^di>M bet^lfMtlidrlwaiV, Aotold it;coittii)iLerIdng^ of^ei^ 
tker ^^ru^Wi^ public k:re(sBt> or of ^faciiig terrified ^ ^r 
the apprehenfioh of (kicft aic^alnmicj^intOfaa ighomiaibui 
and laial |iQikce« , The eftablUbment, therefoiis, of fom^ 
foch i^\2Xi as;ek)tl: now propofed, would, at ^theliegmAiiig 
of ^Hirar, >« the. moft important of all works. 

' render-^ 
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rendering us tributkry tb foreigners i arid 
k-aifing the price of provilions and labour ; 
and, confequently^ checking population; tod 
Ibadirig our trade and mariufadures ; I will 
tonly take notice of the foUowitig evils which: 
attend it. ^ : 1 r 

Firfti The execrable pradicek ; &f the 
TiUey. Thefe cannot he iiientioned'in lafn- 
guage too ftrong; They are growing every 
day 5 and the national debt; by gi^iiig.occa- 
fion to them, i$ likely foon (with the aid of 
annual lotteries) to ruin all honeft induftry 
amdng us^ and to turn us into a nation df 
^amhlcrs; ^ , 

Secondly; It muft check . the exertion* 
.bf the fpirit of liberty in the kingdom. The 
tendency of every government is to defpo- 
tifm i and in this it miift ertdi if the people? 
are not conftantly jealous and watbhful. Op- 
pofitiQn^ thereforei arid refiftapcei' are ofteii 
necefiary; But they may throw things into 
confuiion^ and occaiion the ruin bf the public 
funds; The apprehehfion of thia muft in- 
fluence all who have their intereft feonfjeiftcd 
with the prefcrvation of the funds; arid in- 
dine them always to acquiefcence and fer-^ 
Vility; 

But further: It eifepdfes iis io particular 
danger fjrom foreign aS well as domejiic fcne- 
inies, by making us fearful of War; and in- 
capable of engaging in iii however neCeflaryi 
M • with-^ 
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withoat the hazard of bringing on tcrtii^ 
convulfions, by overwhelming public credits * 
All thefe are evils which tnuft increafe 
with every increafe of the national debtj and 
there is a point at which, when they arrive, 
the confequences muft be fatal (^).-*-I am 
flow writing under a convi<ftion, that I am 
doing the little in my power to prelerve my 
country from this danger. I have (hewn, that 
an annual fapply of a million and a half for 1 8, 
Of at moft 20 years, might probably be madd 
the mean* of reftoring and faving us. This^ 
therefore^ is cur remedy i and it ought ta 
be applied immediately, leaft it Ihould ntt b« 
ipplied time enough* . 

' But to proceed to fome further obfcrva^ 
lions^ 

What has^ been faid^ has all along fctp^ 
p6fed ^/acf^ed^xid inviclabie application of tho 
fund I have defcribed, and of all its earnings^ 
to the purpofe of finking the national debt* 
The whole efFedt oi it depends on its being 
allowed to operate, without interrup-* 
TiOM, a proper time. But it may be afked^ 
how this can be fecured ? Or, by what mc-* 
thod an objedt, that ntuft be continually 
growing more and more tempting, can te 

, (a) " Either the nation (Mr. Hume fays, Effayt 
Vol. IL p. 145,) muft deftroy public credit j or public 
^* credit will deftroy the nation.'* 

dc- 



'^efcnd'cd a'gamft inVafibn and fapiii'e?^^! 
might here mention the foperintcndency and 
tare df the reprefeiitativcs of the kingdom^ 
the faithful gu^rdianis of thb ft'ate, to whoni 
tfiinifters ait rcfponfible for the ufe thc^ 
malte of thie public money • Bat expcriencii 
*ha$ fliewtii tna't we cannot rely oh this fc- 
turity^-^^The diffictiltyi therefbre^ now men- 
^ioned> is the very gitateft difficulty thd na- 
tion has to ftrdggle with ih the p3yriient of 
5ts debts. 

The finking fund was eftablifhed in tbti 
year 171*6, or fobn after the acceffion of thl» 
j)refent family) at a titoe t\^eh the ptblifc 
dcbtSi tho* not tatrch more than a third of 
what they are now> were thought to be fb 
tonfidcrable as tb be ilafmihg and dan^r- 
bus. It wa^ intcTldtd as a sktRfeb DEPb*« 
sit never to be tpuehed j thb law whicH 
feftablilhtd it deelkringi that it was to be ap- 
blied to the payment of thfe prihfcij[jal arid ih^ 
tfereft of fuch national dttib knd'inbtiriibtih^ 
ces, as had been ififcutred b'eFote i^xt 25ft 6( 
December 1^16 ; mi to nb oti)iV njfki fnMt ^ 
hurpofe wbatev&c-^Tht faith of paVHaftitftti 
therefore, as well as the fecttritj^ bf the khlg^ 
ttorhi feemed to require^ that it ffiobld bti 
preferVed carefully and rigtirotifly Jtbra alib^ 
nation; But^ nbt^ithftknditt| thisji it hk4 
been generalfy alienated 5 afad trte i^rodncfe df 
it employed^ ih helping to dfeftdy fheh coK 
M a ^ . rent 
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tent cxpenccs as the exigences of the ftatc 
rendered neceflary. 

In order to juftify this, it has been ufual 
to plead, that when money is wanted, it 
makes no difference, whether it is taken from 
hence, or procured by making a new loan. 
There cannot be a worfe fophifm than 
this. The difference between thefe two 
methods of procuring money is no lefs than 
infinite. — For, let us fuppofe, a million want- 
ed for any public fprvice. If it is borrowed at 
/^fer cent, the public will lofe by the payment 
or intercft 40,000/. the firfl year, and the 
fame the fecond year, and the fame for ever 
afterwards. But if it is taken out of the 
Jinking fund, the public will lofe 40,000/. the 
firfl year; 40,160 /. the fecond year ; 80,000/. 
the 18th year; a million the 85th year : For 
thefe arc the fums that would, at thefe tinges, 
have other wife neceffarily reverted to the 
public. It lofes, therefore, the advantage of 
paying in 85 years, with money of which 
otherwife no ufe could have been made, twen- 
ty-fve millions of debt.— In other words ; by 
employing the sinkijuj fund, in bearing 
current expences, rather than borrowing new 
money on new funds ; the ftate, in order to 
avoid ^viin^Jimple intereji for money, is made 
to alienate money, that mufi have otherwife 
been improved at compound intereji ; and that, 
in time, wbuld have necejfarilyincxt^i'^^ to any 

fum^ 
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fum.-^— Had a faithful ufe been made from the 
firfl:,of onlyone third of the produce of this 
fund, the greateft part of our prefent debts 
would now have been difcharged {a)'"^ 
Can it be poffible then to think, without re- 
gret and indignation, of that mifapplication 
of this fund, which, with the confent of 
parliaments always complying, our minifters 
nave pradifed ? — It is difficult here to fpeak 
with calmnefs. — But I forhczr. -"^Calculation, 
and not cenfure^ is my bufinefs in this work. 

(a) Sec the ^efliam at the end of the Appendix. 

The principal obfervations in this Chapter, I have 
given juft as they occurred to my thoughts, without know- 
ing that any of them had been made by other writerSf 
Some propofals and obfervations of a fimilar nature, I 
have fince found in an excellent pamphlet publiHied in 
1726, entitled, AnEJfay on the National Debts cf this king- 
4om^ wherein the importance of difcharging them is confidered^ 
andfome general mijiakes about the nature and efficacy of the 
Sinking Fund examined and removed. In a I/Ctter to a 
Member of the Houfe of Commons. Fourth edition. 

I muft beg leave to add, that in a pamphlet publiflied 
fince the former editions pf this Treatife, and entitled, 
4n Appeal to the Public on the Suhje^ of the National Deht^ 
I have endeavoured to explain iuch parts of this chapter 
as have been thought not fuf&ciently clear ; and given a 
more full account of the nature^ powers and hijlory of the 
Sinking Fund^ and of the pemicioHS confequences of thofe 
alienations of k which I have cenfured above, and which 
for many years, have made a part of the fixed pradice of 
jgovrrnment among us. 
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ESSAY I.* 

Containing Okfervations on the Exr 
pedtations of hives \ the Increafe of 
MMtkind\ th£ Number of Inhabit 
tants in London ; and the Influ^ 
ence of great Towns^ on Health and 
Population. 

In a X/ETTER rt Benjamin Frankhn, 
^fp L.L,D, and F.R.S, 

Dear Sir, 

I Beg leave to fubqiit to your perufal th? 
following obfervations. If you think them 
of any importance, I (hall be obliged to you 
for communicating them to the Royal So^ 
ciety, You will find, that the chief fubjedl 
of them is the prcfent ftate of the city of 
JLondoriy with refpcdt to healthfulnefs and 
nuniber of inhabitants, as far as it ?an be 
colledled from the bills of mortality. This 
is a fubjedl that has been confidered by 
others ; but the proper method of calculating 

* This Elfay was read to the Royal Socibty, 
Api:il 27th| 1769, and has been publifbed in the Pbilo- 
fophical Tranfadtions, Vol. 59. It is here republifhed 
with correfiiops \ and feveral additions, particularly the 

... M 4 frona 
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from the bills has notj, I thinks been fufHr \ 

pently explained. . . I 

No competent judgment can be forcied of ] 

the following obfervations^ without a clear i 

notion of what the writers on Life-Jlnnui/ies 
and Reverfions h^vt called the Expectation of 
Life. Perhaps this is not in common pro- 
perly undcrftood ^ and Mr. DeMoivne'^ man-j 
per of expreffing himfclf a1;)out it is, very lia- 
ble to be miftaken. 

The moft obvious fcnfe of the expeSiatiot^ \ 

pf a given life is, ^^ That particular number 
f^ of years which a life of a given age has an 
f* eqyal chance of enjoying." This is pro- 
perly the time that a perfon may reafonably 
expeSi to live y for the chances againji his liv- 
ing longer are greater than thpfej^r- it j and, 
therefore, he cannot entertain an expectation 
of living longer, confiftently with probability, 
'this period doe§ not coincide with what the 
writers on Annuities call the expectation oflife^ 
pxcept pn the fuppofition of an uniform de- 
creafe in the probabilities of life, a^s Mr. . 
Simpfon has obferved in his SeleSt Exercifes,^ 
p. 273.— It is neceflary to add, that, even on 
this fuppofition, it does not coincide with 
what is calied the expeSfation of life j in any 
?:afe of joint lives. Thus, two lives of 40 
jiave an even chance, according to Mr. De 
Moivre's hypothefis {a)y of continuing to- 
gether only 1 3T yearjj. But th^ expectation, 

i^a) Sec the Notes in page 2 and 23. 

"•'■ ^ •'■•• "• •■■' of 
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pf two equal joint lives, being (according to 
the fame hypothefis) always a tAird of the 
fommon complement i it is, in this cafe, 15^ years. 
It is neceffary, therefore, to obferve, that 
diere is another fenfe of this phrafe, which 
ought to be carefully diftinguiflied froni that 
now mentioned* It tnay fignify, ^* The 
** mean continuance of any ^wtn Jingle, joints 
^* or Jurviving lives, according to any given 
^* Table of Obfervations :" that is, the num« 
ber of years which, taking them one with 
another, they adlually enjoy, and may be 
confidered as fure of enjoying ; thofe who live 
or furvive beyond that period, enjoying as 
much more time in proportion to their num- 
ber, as thofe who Ja/I Jhort of it enjoy le/s. 
Thus ; Suppofing 46 perfons alive, all 40 
years of age ; and that, according to Mr, De 
Moivre's hypotbejis, one will die every year 
'till they are all dead in 46 years ; half 46, or 
23, will be their expeSlation of life: That is; 
The number of years enjoyed by them all,, 
will be juft the fame as if every one of thena 
had lived 23 years, and then died; fo that, 
fuppofing no intereft of money, there would 
be no difference in value between annuities 
payable for life to every fingle perfon in fuch 
a fet, and equal annuities payable to another 
equal fet of perfons of the fame common age, 
fuppofed to be all fure of living juft .23 years 
and no more. 

In 



17* ©^ ^^^ ^^pf^dtkn of Lives I 

Ift like manner ; the third of 46 years, op 
15 y^ars and 4 months (4), is the exfie^titipJ^ 
oi x^9 jo^nt lives both 40 ; and this is ailib 
the expeSkatiQii of the furvivor, Ths^t isj 
fuppctfiDg a fet cxf marriages between perfoas 
aU 40., they wiB, one with another, laft juft 
this time^ and th^ furvivors .will laft th^ iaioac 
time.. And annuities payable doxing the con*p 
tiiw^nf e of fuch marriages would, fuppoifiitg 
nos intereH; of money, he of exadly the ^n\^ 
iralue with aaiiuiitie& to begin at the extiiic* 
tioi>«f fuch marriages^ and to be paidi> diuring 
Kfe, to the furvivors. n--In adding togeithei- 
the years which any great number of fuch 
carriages, and their furvivorfhips, have laftcdj 
the films would be found to be equal. 

One is aaturally led to un^r^aiid t^ 
expeBation of life in tke firil qi the fenfcs 
joaw explained, when, by Mr. ^imp/on and 
Mr. De Maivre, it is cafied, A&^ member of 
years wBich^ upon an- equality afcbam:ey H'per- 
Jbm may. expeSh to enjoy ; or, the time which 4 
perfmi of a gifueji age mayjnJHy expeSi to continue 
in beings and, in the laft hni^^ wlxea it is 
caUed, tihij[h(fre of Ufe due to ap^rf^n,. But,^ 
as in ceahty it is always, ufed in t»ho Jaft 
of thefe fcnfes^ the former language {hould 
not be. applied to it : And it is. in this laft 
ieefei that it coincides with tke Jkms. o£ the, 
pr^Jent probabilities^ that any given fingle 
pr joint lives {hall attain to the end of the 
\a\ See Note (L) Appendix, 
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ift, 2d, 3d, &c. moments, from this time to 
the end of their pojSible exifteace; or, (in 
1;be cafe of furvivorfhips) with the funi of tha 
probabilities, that there (ball be a furvivor at 
the end of the ift, jjd, 3d, &;c. moments, 
from the prefent time to the end of th« 
ppffiblc exiftence of furvivorfliip. This coin** 
cidence every one converfant in thefe fubjefti 
inuft fee, upon refledtinc, that both thcfi? 
{enfes give the true prefent value of a life-* 
i^nnuity, fecured by land, without intereft of 
pjoney (^). 

This period in joint lives, I have obferv- 
fd is never the fame with the period which 
they have an equal chance of enjoying 3 and 
in fingle lives, I have obferved, they arc tha 
fame only on the fuppofition of an uiaiform 
(iecreafe in the probabilities of life. If this 
(iecreafe, jnftcad of being always uniform, is 
accelerated ia the laft ftages of life j the for-? 
pxer period,, in, fingle lives, will be lefs thaa 
the Utter I if retarded, it will be greater. 

It is neceflary to add, that, the number 
pxpreffing the former peripci, multiplied, by 
the number of fingle or joint lives whofe ex* 
pedtation it iS| added annually to a ibciety of 
towPi gives the whole numb^ living toge^ 
ther, to which fujcli an annual addition 
would in time grow* Thus ; finco 1,9^ oj? 
the third pf ^j, is the expe^afion of twa 

(^ Sef Note (f-) ill the Appcndwc. 
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joint lives whofe common age is 29, or com- 
mon complement 57 ; twenty marriages every 
year between perfons of this age would, in 
^j years, grow to 20 times 19, or 3 8p mar- 
riages always exifting together. The num- 
ber oifurvrvors alfo arifing from thefe mar- 
riages, and always living together, would, in 
twice ^j years, increafe to the fame number. 
And, fince the expectation of a fingle life is 
always half its complement ; in 57 years like- 
wife, 20 fingle perfons aged 29, added annu- 
ally to a town, would increafe to 20 times 
28.5 or 570; and, when arrived at this 
number, the deaths every year will juft equal 
the acceffions, ^nd no further iucreafe be 
poflible. 

It appears from hence, that the particurr 
lar proportion that becomes extin(3: every 
year, out of the whole number cCnftantly 
exifting together of fingle or joint lives, 
muft, wherever this number undergoes no 
variation, be exa(flly the fame with the w- 
peSlation of thofe lives, at the time when 
their exiftence commenced. Thus ; was it 
found that a 19th part of all the marriages 
among any body of men, whofe numbers do 
not vary, are diflblved every year by the 
deaths of cither the huftand or wife, it 
would appear that 1 9 was, at the time they 
were contraded, the expectation of thef6 
marriages. In like manner ; was it found 
\a a fociety, limited to a fixed number of 

members^ 
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members^ that a 28th part dies annually out 
of the whole number of members, it would 
appear that 28 was their comnron expecta- 
tion of life at the time they entered- So 
likewife ; were it found in any town or di- 
ftridt, where the number of births and burials 
are equal, that a 20th or 30th part of the 
inhabitants die annually, it would appear, 
that 20 or 30 was the expeSfation of a child 
juft born in that town or diftrift. Thefeex- 
peSlations^ therefore, for all fingle lives, are 
eafily found by a ^able ofObfervationsy (hew- 
ing the number that die annually at all ages^ 
out of a given number alive at thofe ages ; and 
the general rule for this purpofe, is *' to di-^ 
** vide the fum of all the living in the Table, 
** at the age whofe expeftation is required,. 
** and at all greater ages, by the fum of all 
*^ that die annually at that age, and above it i 
" or, which is the fame, by the number (in 
** the Table) of the living at that age; ami 
" half unity iubtraded from the quotient will 
** be the required expeSlation {a)'* Thus, in 
Dr. Halkys Table, the fum of all the living 
at 20 and upwards is, 20,724/ The number 
living at tnat age is 598 ; and the former 

(a) This rule, and alfo rules for finding in all cafes 
the expeSations of joint lives and furvivorfhips, may be 
deduced with great eafe, by having recourfe to the doc- 
trine of fluxions. In this method, Mr. De Moivre fays, 
he difcovered them. See Appendix, note (L), where an 
account will be given of thefe dcdudtions, omitted by, 
Mv. De Moivre. 

. '" number 
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number divided by the hxttr^ and hpatf twrfty 
{a) fub traced from the quotient^ gives 34. i ^ 
for the ti^Stathm T)f 20* Tlie expeSldtiort 
of the fame life by Mr* Stmpjhh% Tafel^i 
fobmed from the bills of Aiottatrty of Lon^ 
dan, is 2849 [b)*. 

Th%ft 

\a) If we conceive tfie recruit hcceflary to fupply the 
twjf;? of 'evtty year to be hiade always it the ehd oi tlie 
yttir, khc iivid&rid dtjght td fee 'the medium biet^efen t4i6 
gtimbers liring at the begtrmingjamii the. £HdM ttee yeJif; 
That is, it ought to be taken ^s than the fum of the liy- 
fng lA tWe Table at and above the -given age, by A^^t'h^ 
number tliat die in the year ; the effea of Whith dimfhU:- 
tiffti will be the fame with xhcpikra6iidn hc/e dii^fed.— i 
The reaCah of this fubtradtten.wHl be furtEer explained j 
in the beginning of the lift tffay. 
• {i) It appeals in p. iiS^g land Ifo, th^t tfife exbWalions of 
^/S^^ and pini lives Are the fafhe with th'e ii^\\kh 6f aHnm- 
tiis on thefc live^^ fuppofing no.jfitereft or imprdviMeAt 
of mohey.-^n confidering this ful»ea:, it wiH^ probably^ 
occur to foihfc, that, allowing ihtereft for money, the values 
6f lives mUft b'e the ftme with the values of ^mitrities 
^tain for a -nuihbcr bf years equal to the expabmtiAs (X 
the h'ves. But care mdit be taken not to fall into this 
Aiiftkke. The latter Values are always greater than th^ 
former : And the rcafon is, thatj tbo* a huihber oifmgli 
01 pint live$ oT given ages will^ among them, ei^oy a p* 
t^irn number of years, yet fome of thfem will enjoy aiiiueti 
greater^ and fome a much lefs number of years, 'f bus i 
iGO ttiarriagefe imong jterfon^, aH st^, Wddld; as I havlfi 
faid, one with, another, exift 19 years 5 and an office 
botlrid to ^ijr annuities t'o fufch hia'rriages ^urih^ tWeii- 
feontinuattcfc, thight reckon \ip6ti ttiaking 19 payments 
for iealch iharriage. But thert>' iftany bf thele payment^ 
would hbt be made Hill the ettd'of 3d, and fome not 'till 
fhe end of 40 years. And it is apparent, that on account 
of th<^ greater vahie oiF ^uid thah late payments, wheii 
money tiars intereft^ 19 payments fo made cannot bb 

worth. 
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Thefe obferVations brii^ rae ta the ipvhi^ 
cipal point which I have ;had -all along in; 
view* They fuggeft to u« art feafy method 
of finding the numbtr of inhabitants in a 
pkce» from aiT'^aAfe of Ohfervaticmsy or the 
biUs if mortality, for tha.t place^ fuppefirtg the 
yearly births and burials. «<|uat. /* Find by 
" the Table, in the w$y juft defcribed, thd 
** txpeBation of an infant juft born> and thfe^ 
*^ multiplied by the number of yearly birtb^t 
f* will be the number of mhabitants/* At 
Breflaw, according tb Dr* tialley^ Tabl^i 
though half die Under 16, and therefore iiil 

#orth as ilitich, as the Jfamt niimber of |>aynicn» mvH 
fegttlarly at the end of cytty year, 'till in 19 years the^y 
are all made. 

This obfei'VatiDii riilfeht be empfoyed^ to d^mdhttmfe 
furtbtr, the error of th6ft ^fto hftve ht^ultkihed^ th^ttftt^ 
Yalue of a given life is the fanie, with th*e value of ah ah^ 
nuity certain, for as many years as tHe life has an eaual 
chance of exifting. Were this tf-ue, iih ^hnOfity 6n a mtf 
ftrppofed to be eicpofed to fuch dang^ lii i Jyai^tlfc^laf yeWy 
^ to create an equal chance, whietfier Hjwill not faU tfafjt 
year, would, at the beginning of the year, be worth w- 
ihing^ though fuppofed to be fure of coritihuin^ for ^iTtV^ 
if it efcaped that xJanget: nbt, in^iler^lj #dutd Itlte 
Values of annui^es on a fet of lives,: be at all aiFefted, by 
any alterations in the rat^ of mortality atnongthem, pro-* 
vided thefe alterations were fudh, as did nbt affe^ "the pe- 
riod duriflg which they had an equal chance of ^ri^tig; 
*— But thebe can be ho ocCdfion for tiikirtg rtotfcfe of an 
p{)iniofl, which >as Wen ^hn braced only by perfons ij|>- 
.liorant of mathematics, and plainly unacduainted witn 
Ihe genuine prihcipFes of calculation on this fubjedi.-^ 
"See a pamphlet oh Lift- Annuities by JVtymdn £tej Et|j 
•«f the Inn^ TfmfU. 

7, infant 
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infant juft born has an equal chance of liv- 
ing only 1 6 years; yet his expeStatim^ ioMnd 
by the rule I have given> is near a8 years j 
and this, multiplied by 1238^ the number 
born annually, gives 34,664, the number of 
inhabitants. In like 'manner, it appears froni 
Mr. Simpfon's Table, that, though an infant 
juft born in London has not an equal chanci 
of living 3 years> his expeBation is 20 years i . 
and this number, multiplied by the yearly 
births, would give the number of inhabitants 
in London, v/ere the births and burials equah— ^ 
The medium of the yearly births,- for teri 
years, from 1759 to 1768, was 15,710. This 
number multiplied by 20> is 3 14,200 ; which 
is the number of inhabitants that thefe would 
ht in London, according to the bills, werd 
the yearly burials no more than equal to the 
births : that is, were it to fupport itfelf in its 
number of inhabitants, without any fupply 
from the country. But for the period I have 
mentioned, the burials were, at an average, 
22,956; and exceeded the chrifteiaings 7,246; 
This is, therefore, at prefent, the yearly ad- 
dition of people, to London from other parts 
of the kingdom, by whom it is kept up; 
Suppofe them to be all, one with another, 
perfons who have^ when they remove to L^«- 
don, an expeSiation of life equal to 30 years 5 
That is; fuppofe theiii to be all of the agfc 
of. 18 or 20, a fuppofition certainly far be- 
yond the truth. From hence will arifc, ac*- 
'J \ cording 
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cording to what has been before obferved, an 
addition of 30, multiphed by 7.246; that iSf 
217^380 inhabitants* This number^ added 
to the former^ makes 531^5805 and this, I 
thinks at moft^ would be the number of in- 
habitants in London were the bills perfedl^* 
But it is certain^ that they give the number 
of births and burials too little. There are 
many burying places that arc never brought 
into the bills. Many alfo emigrate to the 
navy and army and country j ana t|icfe ought 
to be added to the number of deaths. What 
the deficiencies arising from hence are^ can- 
Dot be det|erp3ined« Suppofe th^m equiva- 
lent to 6000 every year in the births, and 
6000 in the burials* This would make an 
addition of 20 tiipes 6000^ or 1 20,000, to the 
lail number i and the wl^plp number qi in<> 
Ij^bitants would be 65 1,580* If the burial^ 
are deficient only two-thirds of thjs number, 
or 4000 ^ and t^e births the whole gf it ; 
20 multiplied by 6000, muft i^e added to 
314,290, on account of the defedts in the 
births : And, ^}nc^ the pjccefs of the burials 
^bov/8 the births will then be only 5,246 1, 
^o multiplied by 5,24^ of 157,380, w;Il be 
the number to \)e, a^ed on this account i 
an^ the fmp, pr nuti^ber of inhabitants, wil^ 
lie 59I,58q.t— But; if, on tJie contrary, the buj* 
rifil« ar.e deficient ,6poo, and the birtlis pnly 
4090 ^ 80,009 iiiM^ be added to 314,290^ 
SM account of the d^i^^Wf^ iti the ;bjrths } 
N apd 
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and 30 multiplied by 9,246, or 277,380^ on 
account of the exccfs of the burials above the 
births j and the whole mimber of inhabitants 
will be 67 1, '580. 

Every fuppofition in thcfe calculations 
is too high. Emigrants from London "^vt^ in 
particular, allowed the fame expeStation of 
continuance in London with thofe who are 
born in it, or who come to it in the firmeft 
part of life, and never afterwards leave it ; 
whereas it is not credible that the former 
expeStation fhould be fo much as half the lat- 
ter. But I have a further rcafon for thinking 
that this calculation gives too high num- 
bers, which has with me irrefiftible weight. 
It has been feen, that the number of inha- 
bitants comes out lefs on the fuppofition, 
that the defe<fts in the chriftenings are greater 
than thofe in the burials. Now it feems evi- 
dent that this is really the cafe j and, as it is 
a faft not attendfed j;o, I will here endeavour 
*to explain diftincSly the reafon which proves 
it. 

The proportion of the number of births in 
London^ to the number who live to be i» 
years of age, is, by the bills, 16 to 5. Any 
one may find this to be true, by fubtradting 
the annual medium of thofe who have died 
under 1 o, for fome years paft, from the an^ 
nuai medium oi births for the fame number 
of years *-^Nbw, tho' without doubt, Lon*^ 
don is very fatal to children, yet it feems in^^- 

crediblc 
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credible that it fhould bb fo fatal as thi& im<<- 
plies. The bills, therefore, probably, give the 
number of thofe who die under lo too great 
in proportion to the number of births ; and 
there can be no othef caufe of this> than a 
greater deficiency in the births than in the 
burials. Were the deficiehcies in both equal ; 
that is> were the burials, in proportion to 
their number, juft as deficient as tht births 
are in proportion to their number, the pro-^ 
portion of thofe who reach lo years of age 
to the number born^ would be right in the 
bills, let the deficiencies themfelves be ever 
fo confiderable. On the contrary ^ were the 
deficiencies in the burials greater than in the 
births, this proportion would be given - too 
great ; and it is only when the former are 
leaft, that this proportion can be given too 
littlie.*^-*Thus ; let the number of annual 
burials ht 23,000; of births 15,7005 and 
the number dying annually under 10, 
10,800. Then 4,900 will reach 10, of 
15,700 born annually ; that is, 5 out of 16* 
*— Were there no deficiencies in the burials, 
.and were it faiS: that only haff^ the number 
born die under 10 1 it would follow, that 
there was an annual deficiency equal to 4,900 
fubtraded from 10,800, or 5,900, in the 
>ir/i6j,— *Wcre xht births a third part too little, 
and the burials alfo a third part too little, 
the true number oi births, burials, and oi chil^ 
4i&v»^m^«W<fr 10, would be 20,933- -30,666 
N 2 and 
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and 14,400 ; and^ therefore, the ntltnber that 
would live to 10 years of age, would be 6>533 
out of 80,933, or 5 of i 6 as before. — Were 
the Sirt As a third part, and the burials fo much 
as twG-5fths wrong, the number of Jbirtbs, 
burialsy and children dying under 10 would 
be 20,9^33 — 32,200 — and 15,120. . And, 
therefore, the nuniber that would live to 10 
would be 5,813 out of 20,933, or five out 
of J 8. — Wcfe the births a third part wrong, 
and the burials but a 6th, the foregoing num- 
bers would be 20,933 — ^6>^33 — i2,6coj 
and therefore, the number that would liv^ 
to 10 would be 8,333 out of 20,933, or 5 
out- of J 2.56: and this proportion feems 
as low ds is confident with probability. It 
is fomewhat Icfs than the proportion it) 
Mr. Simpjhn^s Table of London Ob/ervations ; 
and much lefs than the proportion in the 
Table of Obfervaiions for Brejlaw. The 
deficiencies, therefore, ift the fegifter of 
births^ muft be greater than thofe in the 
regifter of burials {a) ; and the Icaft nua>- 

{a) One obvious reafon of this fadi is. that none of the 
Urthi afnong Jews^ ^akers^ Papifts^ and the three den^ 
minatioifi of Diffinters are included in the bilis, whereas- 
many of thtix burials are. It is further to be attended to, 
th^t the abortive and ftill-born, amounting to about 600 
annually, are included in the buriais, but nerer in tfaie 
births. If we add thele to the cfarifttlitngsy pi:eferring 
the burials the fame, the proportion 6f the born accord- 
ing to the bills, Who have reached ten for the laft fixteen 
yearsr, will be very nearly one third inftcad of five fit- 
t^enihs^* ^ , . . . . 

ji ber 
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ber I have given, or 591^580 is neareft 
to d;^ true nmnhttjoi inhabitants. How* 
<^er, ihould any ^one, after all, ^think .that 
it is not ioQ^probable dbatxmly 5 of j^ Xhouid 
live in London to be i o years of age ; or diat 
above two^t birds die under 4Aiis age ; die con-p 
i^quence will Aill be, that the fore^ing caU 
oulation has been carried too high. iFor .k will 
i<QiKXi hence follow, that the expe&ation of a 
<;hsld jufl born in London cannot be fo much 
as I have taken it. This txpedtation is 20, on 
the fuppofition that half die under \ years of 
age; and that 5 of i6 live to be 29 years of 
age, agreeably to Mr. Simp/on s TaWe. 'But 
if it is ind^d true, that half die under z 
years of age, and 5 of 16 under 10, agree- 
ably to the ^7A, this expectation cannot be fo 
much as jy {a) 5 and all the numbers beforp 
given will be contfiderably reduced. 

Upon the whole : I am forced to cpn- 
elude from tbcfe obfervations, thg.t the fe- 
oond number I 'have given, or 651,580, 
though fhort of the number of inhabitants 
commonly fuppofcd in London^ is, very prp-» 
bably, much greater^ but cannot be lefsy 
than the ti'ue number. Indeed, it is in ge- 
neral evident, that in cafes of this kind num- 
bers are very much over- rated. The inge* 

(tf) This may be deduced from the obiirvations i»«bc 
laft Effay ; and it will be there proved, ihat> in jreaJity, 
ithis expci^ation does not exceed 18* 

J^ 2 nious 
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nious Dr. Brakenndge, 14 years ago, when 
the bills were lower than they are now, 
from the number of houfes, and allowing 
fix to a houfe, made the number of inhabi-* 
tants 751,800. But his method of deter-* 
mining the (a) number of houfes is too pre-, 
carious ', and, befides, 6 to a houfe is probably 
too large an allowance.— Many families now 
have two houfes to live in.-^^The magiftrates 
of Norwich, in 1752, took an exadt account 
of both the number of houfes and indivi^* 

(a) Vid. Phil. Tranfaaions, Vol. XLVIII, p. jSS. 
la a paper fubfequent to this. Dr. Brakenridge tells us, 
that in a late furvey it appeared, that in all Middkfex^ 
London^ Weftmtfifter^ and Seuihwark^ there were 87,614 
houfes, of which 19,324 were cottages, and 4810 cmpty^ 
And he acknowledges, that this, if right, proves London 
to be much lefs populous than he bad made it. See 
Phil. Tranf. Vol. L, p. 471. He does not mention how 
this furvey was taken ; but moil: probably it muft have 
been ipcorreS.-r-Mr. M(iithnd gives two accounts of the 
number of houfes within the bills. On^ carefully takei> 
from the books of all the parifhes and precin£is belong* 
ing to London ; and another taken from a particular fur-^ 
vey in 1737, ipade by himfelf with incredible pains. The 
firft account makes the number of houfes 85^05, The 
fecond account makes it 95,968. And the reafon of the 
difference he obferves, is, that many landlords of fmall 
places, paying all taxes, they are in the parifh bopks 
reckoned a^ fo many finglc boufes, though each of theii> 
contain feveral houfes. See Mr. Maitknd*s Hiftory of 
London^ ?d Book at the end.— This, perhaps, may be alfo 
the reafon of the deficiencies which, I fuppofe, there riiuft 
be in the furvey, mentioned by Dr. BraJtenridge .-^It will 
be obferved prefently, that the number of inhabitants in 
f^gndon in 1737, was confidcrably greater than it {s now. 
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duals in that city. {a) The number of 
houfes was 7, 139* and of individuals 36,169, 
which gives nearly 5 to a houfe, Ano- 
ther 

(fl) Vid. Gcntleman^s Magazine for 1752, and Dr.' 
Short^s Comparative Hijiory of the Increafe of Mankind^ P« 38.' 
In page 58 of this lait work the author fays, that, in or- 
der to be fully fatisfied about the number of perfons to 
be allowed to a family, he procured the true number of 
families and individuals in 14 market towns, fome of 
them confiderable for trade and populoufnefs ; and that 
in them were 20,371 families, and 97,611 individuals, 
or but little more than 4I to a family. He adds, that, in 
order to find the difference in this refpect between towns 
of trade and country parifhes, he procured, from divers 
parts of the kingdom, the exa<3 number oi families and' 
individuals^ in 65 country parifhes. The numbef oifa^ 
miites vf2iS 17,208; individuals "jb ^2^ j^^ or not quite 44 
to a family. — In the place 1 have juft referred to, in the 
Gentleman's Magazine, there is an account of the num- 
ber of houfes and inhabitants in Oxford^ exclufive of the 
colleges ; and in IVolverhampton^ Coventry and Birmingham^ 
for 1750. The number of peiTons to a houfe '^as, by 
this account, 44* in the two former towns, and 5! in the 
two latter. — Dr. Davenant^ from Mr. Jt/;jf^'sObfervations, 
gives 4-^, as the number of perfons to z family for the 
whole kingdom. See 4n'Effay on the probable Method of 
making a people gainers by the balance of trade. — The num- 
ber of y27;w/7/>j [n Rome in J740, was 32,158 ; of inhabi- 
tants 140,080 ; or 4.1 to 2i family, — In 59 Dutch villages, 
mentioned by Struyk^ the number of houfes was 12,005 ; 
of inhabitants, 45,888, or not 4 to a houfe. Sec Suf 
milch^s Gottliche Ordnung^ or a Treatife in German on 
the Probabilities of Human Life in different fituations,' 
population, &c. Vol. I. p. 233. — In the whole province 
of Vauo in Switzerlandy the number of perfons to a fa- 
mily is 4.5.. See the beginning of the SuppLment, — From 
an account taken in 1770, it appeared, that the number 
of inhabitants at Leeds in Tork/hire^ was 16,380, and of 
families 3,899. In this populous and opulent town, 
N 4 there- 
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ther tricthod which Dr, Brakenridge took tb 
determine the number of inhabitants in Lo^-- 

don 

therefohe, the number of perfeot in ^familyy it only 44; 
And the number in each lyoufe^ will not be quite 5, fup-r 
pofing every fifth houfe to contain two families, •'^Y torn an 
account with which a friet^d at Shrew/bury has favoured 
me, it appears^ that in that town, in J 750, the number 
of inhabitants to a houfi was 44- — Very exaft accounts, 
of which I (ball take further notice, prove, that in the 
parish of Holy-Crofsy one of the fuburbs of Shrrwjbury^ 
ii\A at Northampton^ the fame proportion is 44 to a 
boufe in tlie former ; and 4!^ in the latter, — In thcparifh 
of Jchvorth in York/hire^ the number of inhabitants of all 
;ig«s, in 1757, was 603. In 1767, this number was 
728. Th^ number oi houfes in the former year was 160 ; 
jn the latter year, 184. In the town of Newbury in 
Berkfhirey the number of inhabitants, according to aa 
account taken in 1768, was 3732} and the number od 
houfei 930. In the parifh of ^peen^ adjoining to Newbury^ 
the numbier of inhabitants in 1757, was 120P ; cf houJis^ 
^03. There are, therefore, in each of thefe three laft 
places, on\y four inhabitants to a houfe. —In the parifh of 
jlldwinckle^ Nortbamptonjhirey the number of houfes is 96,. 
of inhabitants 402 ; or 45. to a houfe.^^ln 1 757, the inha- 
bitants of Manchefer were numbered, and found to b« 
19,839. They have fince increafed near 3000 \ and the 
number ol houfes is now, I am informed, 4860. Iti this 
town, therefore, the number of inhabitants to a houfe 
cannot be above 4.|.. The fame appears to be true of 

Liverpool, «-It feems, therefore, that five perfons to a 

houfe may not be much too fmall an allowance for Lon- 
don^ but is too large for England in general. From 
whence it will follow, that Dr. Brakenridge has likewifc 
over-rated the number of people in England, In a letter 
to George Lewis Scotty Efq; publiflied in 1756, in the PhiL 
Tranf. Vol. 49, p. 877, he fays, that he had been cer- 
tainly informed, that the number of houfes rated to the 
window-tax was 690,000. The number of cottages not 
I'atcjj, he adds, wa$ npf accurately kuown ; but from the 

accowntf 
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don wa^ from the annual ii\itttbdr tsf hurHifc, 
adding 2060 to the biWs for tjmiffioirs, and 
fuppofing a 30th part to die evtry year. In 
order to prove this to be a moderate foppo^ 
fitidi he obfcrves that, according to Dr. 
Jiallef"^ Obfervations, a 34th part die evety 
year at Brejlaw. But this oMcrvatioii Hvia* 
made too inadrcrtcntly. The mittabcr "df 
annual buriak theffe, accbrding to Dr. J!i/- 
^y's account, was 1 174, and *the number of 
inhabitants, as dediJced by him from \ih 
TaWc, was 34,006; and therefore a 2gih 
part died every year. Bdfifles 5 any one 
may find,' that in reality the Table is cJon- 
ftru<aed on the fuppofition, that tht Whdc 

accounts given iti, k appeared, that thej xpuM *iiot fec- 
oeed 200,000 ; and Trom thefe daea, in .confc^n^ito afi 
Allowing fix to a houfe, be makes the num]>er of 4}eople 
in England to be 5^340,000. Dr. Brakenridgi has here 
under-rated the cottages ; and the true number of boufes 
in the kingdom in 1766, was 980,692. See the latter 
end of the iirft |>art of the Su^pMunt. Call tbeiti, hpw- 
ever, a million, and the number of people in EnglandMti 
TVaUs will be four millions and a haif^ allowing .44 to a 
houfe 'y and 5 millions, allowing 5 to ^ hp^e.^^ThR-(xa-' 
mer is probably too large an allowanee; but the latter it 
certainly fo. The number of, people \n England xmtj^ 
therefore, be ftated as probably not moise than 4 millbns 
and a half; but c&riainly not 5 nuilions.— The xiitmber<>f 
hufes in Ireland in 1754, was 3959439, In 1767, k wat 
424,046. (See the GinUemaifs iid Cithum^s dbaantak for 
lyjt, by Samuel IVatfon^ Dublin). Let 44. be allowed to 
a houfe, and the number of pei»{rfe in Ireland will be 
1.908,207. And, if a million and a half are Arppofed 
m Scotland^ the number of people Jn Great Britain and 
friland will be about eight millions.. 

number 
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number born, or 1238, die every year; from 
whence it will follow that a 28th part died 
cvpry year {a). Dr. Brakenridge^ therefore, 
had he attended to this, would have flated 
a 24th part as the proportion that dies in 
London every year, and this would have taken 
off 150^000 from the number he has given. 
But even this mull be Icfs than the juft pro- 
portion. JFor let three-fourths of all who 
cither die in London or migrate from it, bc^ 
fuch as have been born in London ; and let 
the reft be perfons who have removed to 
London from the country, or from foreign 
nations. The expeSiation of the former, it 
has been (hewn, cannot exceed 20 years; and 
30 years have been allowed to the latter. 
One with, another, then, they will have an 
ixpeBation of 22-1- years. That is ; one of 
224 will die every ; year (^). And, confe- 

quently, 

{a) Care fliould be taken, in confidering Dr. Halley^^ 
Table, not to take the firft number in it, or looo, for fo 
many juft born. 1238,' he tells us, v/as the annual me- 
dium of births, and lOOo is the number he ftippofes all 
living at one year and under. It was inattention to this 
that Ted Dr. Brakenridgt to his miftake. , 

it will be /hewn in the 4th EfTay, that the number of 
the living, under 20, is given too high in this Table ; 
and from hence it will follow, that more than a 28th 
part of the inhabitants die at Brejlaw annually. 

(A) The whole number of inhabitants in Rome in i743» 
was 147,476, and the annual medium of burials for three 
yegrs^ from 1741 to 1743, was 6338. • A 23d part,ihere- 

fore. 
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qucntly, fappofing the annual recruit from 
the country to be 7000, the number of 

itrtis 

fore, died every year.- Sec SufmUcVs GotiUchi Ordnttngj^ 
quoted p. 183. ? . - * 

In 17^1, the whole number of inhabitants in thef^me 
town, was 157,452. The annual medium of births for 
three years, from 1759 to I76i,'"was 5167; and of bu- 
rials 7153. One in 22, therefore, died annually. See 
Dr. Shdrfs Comparative Hiflory ofthi hcretifi and Decrei^i^ 
of Mankind in England andfeveral Countries abroad^ p. 59, 
60. — In 1752, the accurate and diligent Mr. Struyk^ took- 
particular pains to determine the number of inhabitants 
in Amflerdam ; and the refuh of his enquiry was, that 
very probably it did hot amount to 200,000. The an-' 
nual medium of burials for fix years, frdm 1 747 to 1752,, 
was 8247. ^^* ^'^ 24» therefore, died annually. See 
Sufmilch^ ibid. — At Amjlerdamyt\i^t^\% a great number of 
Jews, and their burials are not included in the billsJ 
There muft, I fuppofe, be other deficiencies, and an al-' 
lowancp for thefe would, I doubt not, incr^afe the pro* 
portion of inhabitants who die annually, to one in 2i' 
or 22. — At Dublin, in the year 1695, the number of in-' 
habit&nts was found, by an exa£t furvey, to be 40,508,' 
(See Philof. Tranfa<9:i6ns, No. 261). I find no account' 
of the annual burials juft^at that time; but from i66i- 
to 1681, the medium had been 1613; and from 1715 to 
^728 it was 2123. There can, therefore, be no mste-'- 
rial error in fuppofing that, in 1695, it was i8oo ; and this* 
makes- 1 in 22 to die annually. See Dr. Short* s Compara-- 
five Hiftory^ P* IS» ^^^ New Otfervations, p. 228.— The 
annual medium of burials^ for hve years, from 1755 to 
1759, in Manehefter and 5tf^r^, exclufive of thofe among 
Diffenters, was 743 j of births, 756. The number of 
inhabitants in 1757 was 19,839. See Note, p. 184. Of 
tiiefe at Uajft 1500 or 2000 were Diffenters.. About a' 
24th part, therefore, died annually. But it fliould be 
confidefed here, that Manchefer has increafcd fo faft by 
acceiS^ns. from the country, as to have more than doubl- 
ed 
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birtis 3 Ctmts 7000 or t i^ooo, aand ^Ait ian^ 
rials and migrations 28^000 (wfaicb ase all 

high 

ed kfelf ifiltce 1717 V tA6 &9t ihe.cfeElxif &dh an in* 
creafe muft be to raife the proportion of /i7&}iUxr7«^ to tbe 
dioibt^ And alifb ^Iki^ .prQporti«n of cbe irV/&f and M/edduigt 
to thelirm^iEF, b%her tfaftn tfaejr^Mould otiier^yiie bc^^T^e 
annelid f»edi«in «9f buxials in fthe partfb chuccli and cfaa- 
pels of.L^t^os, from 1754 to 1768, was 758. Tbe num* 
ber of inhftbittnts ie »og^. See Note« p. 1S3. One ia 

fzds prove thsit i hpwe t»ecD;loo eoodesate lio making<mily 
I in s^l, inicliidingeaiigiweKs, to die in Landon annmlly. 

In 163-1 the number of peopk in the city and Jijbtriiet 
of l^ndf^n w^ jtskeOf by order of the Privy Council^ 
s^sd found to bq JJP^I^Z^ — ThU ipcoiiiit wasjtaken iivse 
years softer a pl^gui? that Imd fwcpt off near a quarter 
of lh^ inhabitants; aodwhen, theitefore, the town he* 
ing full of recruits in tbe vigoAir of life, the moliunn of 
annual bu«rials muft have been iow.er t^an ufual^and^fae 
hirchs higher^ Could) ibecefor^ ithenvodium ,of annual 
burials at tbfit time, within the walis, and in the %{> 
jiarifbes without tbe walls, be icfttkd, excluiive of tfaoib 
who died in fuch parts of the 16 pariibes without the 
wallsj as are not in ^e JHerties^ tbe proporikm dying 
anni^Uy obtaidfied from btence might be depended on, 
as lefs than the common adCK) juft .pcoportion. Bi^t this 
medium cannot be discovered widb eny .accuracy. Grtamt 
eftimates that two-thirds of thefe. 16 pariAkes^are within 
the liberties \ and, if'tbis is r^bt, tbe mtdtmn of: annual 
burials in the city and Ui^tiei in i&^^yV/jaks SrS^^y ^^ 
I in 23I: died annually; or makiog a fmaJl •allowance 
fyr deficiencies in the biUs, i in .22.-«yMr. MaitUmdy 
}n bis Hiftory of l^ndon^ Vol. II. pstge 744, by a la- 
borious, but too unfatlsfac^ory, invcftigati^n, rediuces this 
proportion to i in 244^ \ and on the fuppofitiona, that 
this is the true proportion dying annually,.^ aUtimeiy in 
IfOnden^ and that the deficiencies in the burials (incl<iid- 
ing the burials in Marybonc and Paturafs parifl^s) Jinount 

to 
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high fuppD^iians), the niimber of inhabir 
tanrs will be, i2^ multiplied by z8,qoo, or 
630,00a, 

I will juft mentioa here one other irv- 
ftance of exaggeration on the prefent fuh- 
jeft- 

Mr. Corbyn Morris, in his ufeful Oh/erua^ 
tions on the pafi growth andprefentfiate of the 
city of London, publiftied in 17 Ui fuppofes 
that no more than a 6oth part of the inbabir 
tants of London, who are above 20| die every 
year, and from hence he concludes that the 
number of inhabitants was near a million. Iqt 
this fuppofition there was an error of at leail 
one half« According to Dr. Halky'^ Tabk^. 
ii has been fhewn, ^at a 34tfa part of all at 
ao and upwards, die every year ?^% Brejlanxf^ 
In London, a &9th part, according to Mr^ 
Simpjbn'^ Table, and alfo according to aU 
other Tables of London Qbfcrvations. And 
in Scotland it has been fo4ind for many years^ 
that, of 974 minifters aad profei&rs whofe 

to 3*038 annually ; be determuies* that tb« nupsber of io? 
habitants within the bills was 725,903, in the year 1737. * 

'Hie number of burials not tn^ought to account in the 
Mils IS) probably, mv9 miftb greater than either Dr. 
Brakenridge or Mr. Maitland fuppofe it. I have reck* 
oned it lo high as 6000, in order to include emigrants^ 
and alfo to be more fure of not falKng below the truth. 

It will appear in the lad EfTay, with an evidence little 
fhort of demonftration, that, at leafl, i in zo^ die an- 
nually in London^ and that, coniequentlyp the number of 
inhabitants, if the omiffions in the buiiaU are 6000, 
cannot exceed 60X1750. 

ages 
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ages are 27 and upwards, a 33d p^rt have 
died every year* Had, therefore, Mr. Motris 
flated a 30th part of all above ^o dying 
annually in London y he would have gone be- 
yond the iruth, and his conclufion would 
have been 400,000 lefs than it is. 

Dr. Brakenridge ohitrwtdij that the num- 
ber of inhabitants^ at the time he calculat-^ 
cd, was 127,000 lefs than it had been. The 
bills have lately advanced a little, but ftill 
they are much below what they were fronl 
^1717 to 1743. The medium of the annual 
iirths, for io years, from 1716 to 1736, was 
18,000, and oi burials 26,§2g ; and, by cal* 
culating from h«nce on all the fame fuppo-*- 
fitions with thofe which made 651,580 to 
bt the prefent number of inhabitants in Lon^^ 
-don, it will be found that the number then 
was 735,840, or 84,260 greater than the 
number at prefent. London, therefore, for 
the laft 30 years, has been decreafing ; and 
though now it is increafing again^ yet there 
is reafon to think that the additions lately 
made to the number of buildings round it, 
are owing, chiefly to the incrcafe of luxury, 
and the inhabitants requiring more room to 
live upon {a)^ It 

(tf) The inedrum of annual burials in the 97 parKhes 
within the walls was. 

From 1655 to 1664, — — 3264. 
FroBi 1680 to 1690, .— 3139 
From 1730 to 1740, »-T— 31316 
From 1758 to 1768, ~— 1620 

TWs 
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It fhould be remembered, that the num- 
ber of inhabitants in London is now fo much 
lefs as I have made it, than it was 40 years 
ago. Oft the fujppofition, that the proportion 
of the omiffions in the births to thofc in the 
burials, was the fame then that it is nqw. 
But it appears that this is not the fa<!l, — From 
1728, (the year when the ages of the dead 
were firft given in iht bills) to 1742^ near five- 
fixths of thofe who were born died under 10, 
according to the bills. From 1742 to 1752 
three quarters :. And ever fince 1752, this 
proportion has iftood nearly as it is now, or 
at fomewhat more than two-thirds. The 
•omiffions in the births, therefore, compared 
with thofe in the burials,wtvt greater former- 
ly ; and this muft render the diflFerence be- 
tween the number of inhabitants now and 

This account proves, that though, fince 1655, LoHdm 
has doubled, its inhabitants, yet, within the walls, they 
have decreafed.; and fo rapidly for the laft 30 years as to 
T)e now reduced to one half, — The like may be obferved 
of the 17 parilhes immediately without the walls. Since 
y^iy>, thefe pariflies have been decreafmg fo faft, that 
the ^nnuqlburiah in them have funk from 8,672 to 5,432, 
and are now lower than they were before the year 1 660. 
In Weftmnjler, on the ccptrary, and the 23 out-pari(hes 
In MidMejex and Surrey, the annual iurials have fince 1660 
advanced from about 4000 to 16,000.- — Thefe fa£ls 
prove, that the inhabitants of London are now much lefs 
crowded together than they were. It appears, in parti- 
cular, that within the walls the inhabitants take ascmuch 
.room to live upon as double their number did formerly. 
—The very fame conclufions may be drawn from an 
examination of the chrijlenings. 

formerly 
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f^lBCfly fo(][^wh^t kfs confiderable than it 
may it^m tp be from the face of the billt* 
piif reafoDi why the proportion of the a- 
mouot^ of the births and burials in tht hiihj 
<^ames now i>€arer th^n it did^ to the true pro-^ 
portion, may, perhaps^ be, that the number 
of Dii&nters is leflened. The Foundling 
Jiofpieal alfo may have contributed ^^ little to 
thi^ event, by le|rcning the number given in 
|he l^ills as having died under i o, without 
ticking off any fro^ the Airtbs i for all that 
4ie in this hofpital are buried at Pancrafs 
ichijfch, whicli i? not ivithjn the ^Y/r, See 
the prefaep to a coUe&ion of the yearly bills 
4)f mortality frpra 1657 to 1758 inclufive, 

I will a4d, thgt it is prpbable that linden 
|s now becoo^e lefs fatial to children tj^^n it 
was ; and that this is a further circumftance 
which muft reduce the difference I have 
mentioned ; land v\rhich is likewjfe neceflary 
to be joined to the greater deficiencies in i\)P 
births, in order to account for the v/ery ihi^ll 
proportion of children who furvived lO years 
pf age, during the two firft of the periods I 
have fpecified.-^-SjiiiGe ijs^f Londqnhzs bicen 
thrown more open. The cuftom of keeping 
CQuntry-houfcs, and of fending children to 
Ixe nyrfed in the country, has preyaile<^ joaore* 
But, particularly, the d^flru^ve ufe of fpi* 
rituous liquor^ ambng the popr has beett 
checked. \ 

• I have. 
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. . I have fbewn thdt in London , even in its 
prefent ftate, and according to the moft mo- 
derate computation, half the number born 
die under three years of age. In Vienna un- 
der two* In ManchefieVj under^i;^. In Nor^ 
nvicbf xxndcv Jive, in Northampton^ under 
ten {a). — But it appears from Graunfs (J?) ac- 
curate account of the births, weddings, and 
burials in three country pa.ri(hes for 90 years; 
and alfo, from Dr. Short's colledlion of ob- 
fervations in hi? Cpmparative Hijiory^ and 
his Treatife entitled. New Obfervations on 
Town and Coimtry Bills of Mortality i that in 
country villages and parifhes, the major part 
live to mature age, and even to marry. In 
the parifli oi Hcly-Crofs (f), in Salop y it ap- 
pears 

(a) See the Tables at the end of this wprk. 

(h) See Natural and Political Obferuations on the Bills of 
MjTtalityj by Capt. John Graunty F. R. S.- — See alfo Mr. 
iMrhanCs PhiJicQ-'Thiology^ p. 174, where it appears, that 
in the pari(h of Jynho in Northamptonjhire^ tho' the Urths 
had been> for 118 years, to the marriages as 6 to i ; yet 
the burials had been to the marriages only as 3^ to i. 

(^c) This parifli contains in it a village which is a part 
of the fuburbs of Shrewjbury. It connfts of 140O acres 
of arable and paflure land ^ befides 300 acres taken up 
by houfes and gardens. It is fix miles in circumference ; 
half of which lies along the banks of the river S^virn.-^ 
I mention thefe particulars to {hew, that it may be reck* 
oncd a country parifli ; tho*, perhaps, not perfectly fo, on 
account of its nearnefs to Shrewjbury, ^^Tht chriftenings 
in it exceed the burials a little 3 and the number of in-> 
Q habitants 
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pears from a curious regrfter, which has been 
kept by the Rev. Mr. Gorfuchy the vicar, 
that, of 655 who have died there at all age* 
for the laft 20 years, 321, or near one half; 
have lived to 30 years of age : And, by 
forming a Table of Obfervations from thiS 
regiftcr, in the manner which wilt be de-*- 
fcribcd in the laft Effay, I find that a child 
juft born in this pariih has ah expe<ftatiori of 
33 years ; and that, in general, under the age 
of 50, the expeSfations of lives here exceed 
thofe in Lvndan^ in the proportion of about 
4 to 3. — In the parifli o£ Ackwdrfhj Tork^ 
fi>irey mentioned in the note, p. 1^4, it ap- 
pears, from an exa<9: account kept by Dr, 
Lecy of the ages at which all died there fof 
20 years, or from 174710 1767, xJMXhalf 
the inhabitants live to the age of 46 — In the 
province of Vaudy Switzerlandy confifting of 

habitants (moftly labouring people) has, for the hft^O 
years, kept nearly to 1050, without ahy confiderable in- 
creafe. — The regifter of this parifli from 1750 to 1760, 
has been publiflied in the Llld volume of the PhiJsfophical 
TrojtfaSUsns^ Parti. Art. 25. And a continuation of il 
I ^ from 1760 to 177a, has been lately com municate^ and 

I * read to the Royal Society. It is kept with particular 

care and accuracy by Mr. Gorfuch\ atid furnifties very 
ufeful data for determining the difference in value be- 
tween town and country lives, — It deferves to be menr 
tioned particularly, that no foreigners or JlrangerSy wh*6 
happen to die in this parifh, .or who may be brought intd 
it to be buried, are entered inta the regifter : Nor lird 
^ny of the fixed inhabitants omitted, tho' carried out t!6 
be buried. ... .... » 

112,951 
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112,951 inhabitants, half live to 41*— So 
great is the difFerence between the duration 
of human life in to'wns and in the county. "^^ 
Further evidence for the truth of this ob-* 
iervation may be deduced from the account 
given by Dr. Thomas HeberdeUi and publifh* 
ed in the Philofophical Tranfadlions (VoL 
LVII. p, 46 1 ), of thf increafe and mortality 
of the inhabitants of the ijland of Madeira^ 
In this ifland, it feems^ the weddings have 
been to the births, for 8 years, from 1759 
fo 1766, as 10 to 46.8^ and to the burials, 
as 10 to 27.5, or 9 to 24.75. Double thefe 
proportions; therefore, or the proportion of 
io to 46.8, and of 18 to 24.75, are the 
proportions of the number marrying annu««- 
ally, to the number born and the number 
diyijag. Let one marriage in three be a 2d oif 
{a) 3d marriage on the fide of either the man 
or. the woman ; or, in other words, let pne in 
fix of all that riiarry be widows and widowers %^ 
9fid 9 marriages will imply 15 perfons whQ 
have grown up to maturity, and lived to 
marry orice or oftener ; and the proportiori 
of the number marrying annually die ^rf^ 
time, to the number dying annually, will 
be 15 to 24.75, ^^ 3 *^ S- ^' ^^7 ittxtx to 

, ^a\ This proponian 1$ taken: from fa^t.-^!! all Pomi-^ 
ttfiiiV, duuj]ig 9 y.^ars^ froin.1748 to.i756,th€ number o^ 
p«rlbi}9 who married ws^ 56,9 js6 \ and of «l^efe, 10,5^6 
were Mt)i4m$ and ivid9^iri. iSufmilch'^ Works, Vol. L 
Tahks, 'p. 98. 

O 2 follow 
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follow from hence, that in this ifland three- 
^fths of thofe who die have been married ;, 
and, confequently,. that only two-fifths of the 
inhabitants die in childhood and celibacy ;: 
and this would be a juft conclulion were, 
there no increafe, or had the births and bu^- 
rials been equal. But it muft be remem- 
bered, that the general effedl pf an increafe 
while it is going on in a country, is to ren- 
der the proportion of perfons marrying, an- 
nually, to the annual deaths, greater^ and to 
the annual births lefs^ than the true propor- 
tion marrying, out of any given number 
born. This proportion generally lies be- 
tween the other two proportions, but always 
neareft to the firft {a) ; and, in the prefent 
cafe, it cannot be fo little as one half. A-. 
grecably to this, it appears alfo from 'Dr. 
^ Heberden*s 

1 . • • • 

{a) In a country where there is no increafe or de- 
^reafe of the inhabitants, and where alfo life, in its firft 
]»efiods, is fo ftable, and marriage fo much encouraged, 
that half of all who are born live to be married, the ««• 
nWjbirths and burials muft be equal, and alfo quadruple' 
the number of weddings, after allowing for 2d and 3d 
marriages. Suppofe in tbefe circumftances (every thing 
elfe remaining the fame) the probabilities oflifcy during \x% 
firft ftages, to be Improved. In this cafe, more than half 
the bom will live to be married, and an increafe will taWe 
place. The births will exceed the burials, i^nd both fall 
bdow quadruple' the weddings ; or, which is the fame, 
below double the nurnber annually married.-^Suppofe 
next (the pr^abilities of life and the encouragement to mar-i 
riagi xemstmin^ the faipe) the frolifichaejs only of the 

mar* 
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Hdber^en^B'kctiq^ntf'Xln^^^^ eiip'eBathn of a 
cllildjilft borri In Madeira is about 39 years; 
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marriages to be improved. In thife cafe It is plJ^in, thit 
?i) increase alfo wi41 take place \ but \}^t annual bir&hs an4 
buifi^ls, inftead of. being lefs> will ,ijpw both rife above 
auadriiple the weddings; and therefore the propol-tion of 
the born •to that part of the born who rti^rry (being by 
fttP^ofuion two to one) will be lefs than the prc^oxtioa 
of cithef the annual births or the annual burials, to the 
number marrying tf«««tf//j'.—SuppofeagaiTj (Ib^ encourage* 
ment to marriage remaining the fame) that the probabihtiis 

J^'iife tnd tht proHJUknefs of marriages are both improved, 
athps cafe^ a more rapid increafe will take/ place, or a 
greater excefs of the births atove the burials ;' but at the 
laftie'iimeJ they wifl keep nearer to quadruple the Wicd- 
dings, than if the latter caufe only had operated, and 
pfftduped the fame increafe.— I fliould b^. toortitinutc and 
tedipus, were I to explain thefe obfervations at large. It 
follows from them, that, in every country or fituation 
wh<fre, for a courfe of years^' the burials have been either 
equal (0 otjefs than the births^ and both undpr quadruple 
the marriages ; and alTo that, wherever t)ie burials are 
&/}than quadruple the annual marriages, and at the fame 
time the births greater^ there the major part of all that 
arc born live to marry. 

I have (hewn how the allowance h to be made for 2d 
and 3d marriages. Very wrong conclufions will be drawn 
if this allowance is not made. But it is, in part, com- 
penfated by the natural children which are included in 
the births, and which raife the proportion of the births 
to the weddings higher than it ought to be, ^x\^ there- 
fore bring it nearer to the true proportion of the number 
horn annually^ to thofe who marry annually, ^fter de- 
ducting thofe who marry a 2d or 3d time. 

In drawing conclufions from the proportion of annual 
births and burials, in different fituations, fome writers 
on the increafe of mankind, have not given due attention 
to the difference in thefe proportions, arifing from the 
different circumftances of increafe or decreafe among a 
O 3 people. 
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pr more thaiv double th^ ^^pe^tioD of t 
child juil born in l^ondoftt For the number 
of inhabitants was found, by a furvey made 
in the beginning of the year i.j(>79 to be 
64,614. The annual medium of butiah 
fiad been, for eight. years, 1293 ; of btrth$ 
2201^ The number of inhabitants, divided 
by the annual medium of burials^ gives 
49.89 i or the expeSiation nearly of a child 
juft born, fuppqfing the births had beei^ 
,1293, and qonftantly equal to the burials^ 
(he number of inhabitants reniaining th^ 
fame. And the fame number, divided by 
the annual medium of births^ gives 29i^35i 
or the expeSlation of a child juft born, fup^ 
pofing the burials 2201, the number of births 
^nd of inhabitants remaining the fame. An4 
the true expectation of life muft be fbmeT 
where ne^r the me^n between 49.89 and 

people. One inftance of this I have now mentioned ; 
jind one further inftance of it is neceflary to be mentionedt 
The proportion of annual births to weddings has beeif 
confidpred as giying the true number of children derived 
from each marriage, taking all marriages one with anoT 
jther. But this is true only when,' for many years, the 
births and burials haye kept nearly equal. Where 
there is an excefs of the births occafioniiig an increafe, 
(the proportion of annual births to weddings miift be lefs 
than the proportion of children derived from each mar-» 
fiage \ aud^tlje icontrgry muil (^e place where there is 4 
^ccreaj^. 

Again? 
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^ . 4s?iQ • A. 5pth paf t of the inhabitants of 
Madeira, it appears,14ip annually. In L(?72- 
^fon^ 1 have fhe^yn, that above twice this 
proportion dies annually. In fmaller towns 
' a fmaller proportion dies {a) ; and the births 
alio come nearer to the burials. — In general ; 
fncre fepms .reafon_to think that in towns 
(allowing for particular ,^dvaqtages of fitua- 
tion^ trs^de, police,* cleanlinefs, '^nd' open- 
hefs, which fome towns hiay have,) the ex- 
cjBjfs of th^ b.urials above the births, and the 
proportion of inhabitants dying annually, 
arc more or lefs as the towns are greater or 
jfmaller. In London itfelf, about 160 years 
j^go, when it was fcarccly a fouxth of its 
prefent bulk, the births were much nearer 

[a) In London^ this proportion is, at the higheft, i in 
iiol. — In Norwich^ i in 244. — In Nmhamttariy i in 26^% 
See the |aft Effay. In the parish of Newbury^ Berks^ 
confifting of 3732 perfons, all town inhabitants, the an-- 
nual ^medium of deaths for ig years, or from 1747 to 
1765, has been 136. In this town, therefore, i in 27*- 
die annually. The contiguous parifh biSfeen confifted, 
i^ I757j ^f I2Q0 inhabitants, about 520 of whom were 
inhabitants of that part of the tpwn oi Newbury which i$ 
in this pariih, and the, reft were country inhabitants. For 
34 years, or from 1724 to 1757, thirty- nin£ died here 
annually^ or i in 31. — ^^In both thefc pariihes the births 
and burials are nearly equal. — I believe thefe fails may 
be depended on; and they feem to fhcw us very di- 
ftin£Uy the gradations in the degrees of human mortality 
from great towns to moderate towns, and from moderate 
towns to fmall towns,, and to pariflics, confifting partly 
of town and partly of country inhabitants. The next 
note will (hew what the degree of human mortality is in 
^hces purely country. 

O 4 to 
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to the burials, than, they arc' ttowlv / !B|i^ 
in country parifhes and villages, thf |)irths* 
almoft always exceed the burials*; ind t 
believe it feldom happens that mor^. th^n 
a 40th {a) part of the inhabitants die al\i 
nually. In the four provinces oi Neiv-i^n^fi 
land therp is a very rapid increafe of th'd 
inhabitants; but, notwithflanding this, at 
Bojion, the capital, the inhabitants would 

{a) According to Graunfs account of a parifh in Hamp^ 
Jhire, not/eckoned, he fays, remarkably healthful, a 50tH 
part of v\t: inhabitants had died annually for 90 years. 
Natural and Political Obfervations^ iffc. Chap. xii. — In the 
parifli of Jckwortb already mentioned, one of 47 die an- 
nually. In the province of Vaud^ Su:iizerlandj one in 45 
die annually. . See page 195, ?nd the firft part of'thcSKr^^ 
plement. In 1098 country parifhes, mentioned by Sufmikh^ 
the annual average of deaths, for fix years, ending in 
1749, was 5255. The number of inhabitants was 225,3571 
One, therefore, in 43 died annually. — In 106 other pa- 
riflies, mentioned by him, this proportion was i in 50. 

Jn the dukedom oi IVurtemberg^ the inhabitants, Mri 
Sufmileh fays, arc numbered every year ; and from ^he aye- 
rage of five years, ending in 1754, it appeared that^ taking 
the towns and country together, i in 3^ dicxl* annually.— 
In another province, which he mentions, confifting of 
635,998 inhabitants, 1 in 33 died annually. From thefc 
fad's he concludes, that, taking a whole country ingrofs^ 
including all cities and villages, mankind enjoy among 
them about 32 or 33 years. each of exiftence. And this, 
very probably, may not be far from the truth in the pre- 
fent (late of mcjft of the kingdoms of Europe. And it will 
follow, that a child born in a country parifti or village, 
has, at leaft, an expeilation of 36 or 37 years ; fuppofing 
the proportion of country to town inhabitants to be as 3^ 
to I ; which, I think, this ingenious writer's obfervations 
prove to be- nearly the cafe in Pomerania^ Brandenburg^^ 
and fome other kingdoms, 

decreafe 
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Iffccreafe, were ,thefc' Ao\fupf)Ty' ^?r^ the- 
couiitry;': for, if'tftc. jiccount 1 hive feen' i} 
juft, frtim i;^3r to* i76'2, thte bdrftOll ^- 
' fqng extiecdcd the birthS (k). JiSd reffliiVk;ftbly 
A) towns, irf cbhfei^uertce of their unfavour-^ 
iiSlenfeY^ to health; i^Hd, the. lux dry whicH 
ggnei^Il/jprcVail^ tn them;' check the ihcreafe 
ofcBiihtrtfe/;- ; }'■ "'•["'' '/''"■?'/'.: 7; 
^' Healthful riefe arid • prolifickriefs " are^' pro- 
Ijifttyi ifeiifes of iricrValg; feldom Te^axatedl 
Vci trbriforHiity to thls^ pbfervation J ;' ir appears 
from. c6rtpiarirrg'';th^*- births and' 'Weddings, 
in ^ countries '- and towns 'wher6! rfegjifters of 
theni have been kept, that in thq iferfnef^ 
rharriagfes, one with another, felddni' prbiloce 
!cfs than four children each ; generally be- 
tween four and five,' and fometinies' above 
five. But in towns feldom above four ; ge- 
neralfy between three and four ; and fomc^ 
time^fuhder three (*^). 

- ' ftf)See a- particular account of the births anrd burtaJi 
in*,chlsr)t9wn from 1731 to 1752 in the G'entlimun's Ma-' 
fa^miox i753>;Pv443* •....' : • 

, '.(^) iAny one may fee what evidence there is for this> 
l>3j^cqnfulting Dr. Shorf% two books already quoted, ain} 
the Abridgment of the Philofophical Tranfa^ionSy VoL VII. 
pait'iv. p* 4^^ and Gr^awt's'acfcoiint already quoted, of the 
births, weddings, and burials in three country parifhes for 
^o years ; cOfhpar«d with iimilar accounts in towns. In 
coniiderlng thcfe accounts, it Ibould not.be forgotten 
.that allowances muft be made for the diiFcFent circum* 
fiances of jncreafe or decreafe in a place^ agreeably t0 
the obfervation at the end of the note iapage 196. ^ 

I have 



I have (OjO^eftnijes. hf»rd the great nun^- 
l^r of ol4 people in . London mcntjioned, 
to prove its fayov^^eijefs to h?^ii ^4 
long life. , Put no. plbibrvsuion can be mpr? 
crrpixQops.. There piigj;it, in Vealijty, ^9 b^ 
pxQrc pid people in London^ in prppqrtion to 
]the hupcibec of inhabit an t5» tl^aa in any 
fmallef towns / becaufe at leaft one qi^arter 
of its inhabit;ants are perfon^ who come in- 
to it from the country, in the moft roboft 
part of life, and with a much greater pfph^- 
bility of Attaining to old. age^ than if they had 
cpnae into if in the wqaknefs of infapcy. 
But, nbtwithftanding this advantage, thq:^ 
are much fewer perfons who attain to great 
ages in Londotfy th^n in mpft other places 
where obfervaiions have> been .madc-r-At 
Brejlaw it appears, by Dr. Halley% Table, 
that ^i of 1238 born, or a 30th pgrt, live 
to be 80 years of age. The fame, I ani in-^ 
formed, is true of Manchejier (^),— In the 
^2x\Sci oi All^famtSy in Northampton^ an ac- 
count has" been kept ever fince 17J3 of the 
ages at which the inhabitants die; and t 
find that a 22d part die there turned of ^o. 
At Norwich a like account has been kept; 
and it appears, that for the l^ft 3)9^ years, a 

(a) The account I have here gfveii ^rf Ahnchsftin-^ and 
alfo in page 193, iS^r, 184, I owe to the iiifortnation of 
Dr. Percivaly a very ingenious and able phyfacran in thi^ 
town, and author of the EJpiys M0dicalandExperimentat^ 
U^ely publiflied. i : . ^ 

4 27th 
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$7]^ part of the inhabitants haye died, turfi-* 
ed Of the fame age.—— Accordirig to Mr. 
KerJJibgom^s Table of Obfervatiooj, p^bUih-^ 
ed at the end of the third edition of Mr. De 
ilib/ur/sTreatife on the Dofitrin^ of Chances, 
a 14/^ part die turned of 80. And this is 
the ye^y .proportion that died turned of 80 
in theparifli oi Ackwortby for the 2P years, 
Bjetttioijcd page 194. In the parifh of 
Holy-Crofs^ already mentioned, p. 184 and 
193, the eleventh part of the inhabitants 
vpto 80 {a). Sqe Table HI. Supplemeht. 
«r*Bat in London^ for 30 y^ara, ending at 
the year 1768, only 25 of every iqoo» who 
baye diedy or a 40th part, have lived to this 
jjige ; which may be eafily difcovered, by di** 
fiding the fum of ell, who have died during 
thefe years at all ages, by the ixxva of all who 
have died above 8q. 

Among the peculiar evils to which great 
towns are fubje^, I. might further mentioa 

{a) This, however, will Jipp^ar itfelf inconfiderable, 
when compared with the following account : '* In 176J 
** the burials in the diftriS of Chri/iianruij in Norway^ 
^^ amounted to 6,929 and the chriftenings to 11,024. 
^' Among thofe who died, 394, or i in 18, had lived to 
^^ th^ agp of 90; 63 to the age of 100, and fcven to the 
*« age of 1 01. — ^In the diocefe of Bergen^ the'per/ons 
>^ who died amounted pply to 2,580, of whom 18 lived 
^* to the age of 100 ; one woman to the age of IC)^, and 
>^ mo^P^ woman to the age of 108." 

See the Annual Rfgififr for 1761^ p. 191. 

the 
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the P^'a^^e: Before t^' year i6'66; tliiS 
dl-eadffel^eilsmity hid London ftlmoft tvaftfe 
oncd in .evferry i^ or 20 years; and there is 
no' re"fef6n to think, that it was not generally 
bred^wlthiii itfelf. A rnoft happy alteration 
has takdriplace; whichj perhaps, in part i^ 
owiiig i to the greater* advantages of cleanli-^ 
nefsand opbhnefl, which London has enjoytfd 
finceir'tv^s rebuilt; ?nd which lately hafS 
be^n-vVety ^Yifely improved/ ^ , v^ "'V>^ 

The faftfi I have hwv taken notice c^ adi 
fo important that, T think they deferVe^faibrc 
attention -t'han has -^b^cn hitherto beftoweil 
tipori 'thcm^ ' Every one knows that th^ 
ftreng^h^of a ftate confifts it} the number qf 
people. • The encouragement of popiiUtiotff 
therefore, ought to be one of ^* the fii'ft ob- 
jeds of policy in every, ftate ,•• and fomectf 
the worft enemies of population are the lux- 
ury,- tHe liceritioufnefs, and debility produced 
and 'Propagated by gf eat towns. . ^^ 

*■ I/haye obfervcd that London is now (^.) 
increappg. . But it appears, that, in truth, 

^ . ' ■■ . this 

(a) This Incr^afei^ grdatet than the bills ftew, on 
Recount of thfe oiniffion' in iheni of the two parifh'es which 
have been trioft increafecf bv new buildings; Imearj 
Marytone'wd^ P^ncrafs p^udnt^. The former iiF thefc 
pari{hes is now one of the large ft fn Lcndort, ^^he an- 
nual »m^dium pf burials in. it for the laft lo years has 
bepn 732. — In Pancrafs parifii this medium, for the fame 

•* . , * time, 
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this is an .event more to be dreaded than de- 
iired. The more London increafes, the more 
the reft of the kingdom muft be deibrted j 
the fewer hands muft be left for agriculture j 
and, confequently, the lefs muft be the plen- 
ty, and the higher, the price, of all the means 
of fubfiftence. Moderate towns, being feats 
of refinement, emulation, and arts, may be 
public advantages, ^xnt great towns, long 
before they grow to half the bulk of London^ 
become checks on population of too hurtful 
aiiature,nurferies of debauchery and volup- 
tuoufnefs ; and, in many refpeds, greater 
evils than can be compenfated by any ad- 
vantages {a). J 

Dr^ 

time, has been 309. — It will, perhaps, be a fatisfa^ion 
to fome to be further informed, that, from an accurate 
account taken in March 1772, It appeared, that the num- 
ber of inhabitants in that part of this laftpatifli which 
joins to London was then 3479, 6f whom 1594 were 
bdgers j and that the number of houfis was 476, of which 
abojut 33a have been built within thefe feven years,-r-It 
will be obferved here, that, in this part of Parkrafs pa- 
ri(h, there are above feven perfons to a houfe ; but it 
(hould be obferved likewife, that it confifts chiefly of 
bdginphiufts^ and that the account was taken at a time 
of the year when it was fulleft of lodgers; and that, con- ^ 
fequently, no conclufion can bp drawn fronj hence with 
refpe£t to the proportion of inhabitants to houfes in Lon^ 
dm in general. 

{^a) The mean annual irr/Ai, tved/iik^y znd Burials ih 
the following towns, for fome of thfe laft ^cajrs, have been 
nearly, 

'•'•.•••'-• At 
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Dr. Heberden obfcrves that, in Madeira f 
tlic inliabitafxts double their own number in 
84 years. BtJt this (as you. Sir, well know) 
is a veiy flow increafe, compared with that 
which takes place among our colonies in 
America. In the- back Settlements, where 
the inhabitants apf ly themfclves entirely to 
agriculture, and luxury is not known, they 
double thefir own ntimber in 15 years; and 
Jill thro* the northern colonies, in 25 years {a). 
^his is aii irtftance of incrcafe fo rapid, as td 
' have fcarcely any parallel. The births in 
thefe cottntries muft exceed the burials 
much more than in. Madeira i and a greater* 
proportion of the born muft reach maturi- 
ty .-^i— In 1738, the number of inhabitants in 
iSlew Jerfey was taken by order of the go- 
Births. Weddings. Burials. 
AtParisy — — 19,100 — 4,400 — 19,400 
Vienna, from 1 g _ _ ^g 

1757 to 1769 J ^' v,wu 

Amfterdam, —— 4,600 *- 2,400 — 8,600 

Copenhagen, — 2,700 — 886 ~ J,3Do 

Berlin, for5 years, I . q^^ ^q. 

eiidingati759. } 3>855 - 980 - 5.^54 

ft deferves notice, that, before 1776, all that died in the 
hofpit&ls at Vienna were omitted in the bills. — Of the 
Paris bills a more particijlar account will be given in the 
Poftfcript t6 this Effay. 

{a) Sec a Difcourfe on Chrifltan Union^ by Dr. Styles^ 
Bujhrty I761, p. 103. lO^i ttQ.-^^Q aXio^lhe htereft of 
Qreaf Britain CQrifuUred with regard io her Colaniesy together 
with OlferUations concerning the Increafe of Mankind^ peopling. 
ef Countries^ &c.p« 35. 2d edit, landony 1761. ' * 

vernraent> 
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vcrnmcht, artd fouiid to be 47>^6o, Se^cn 
years iftcrward«i the number of inhabitants 
was ag&ih taken ; and fo^nd W be increafdd, 
by procreation only, above 14,0005 ind vtrf 
near one halfdi the inhitbitanfs wete fotind 
to be under {a) 1 6 years of age. Iw 22 yeafs^, 
therefore, they muft have doubled their owii 
number, and xht births mtrft have exceeded 
the burials 2000 annually. As the increafb 
here is much quicker than itt Madeira^ w6 
' may be fure that a fmaller proportion of the 
inhabitants muft die annually. Let us^ 
However, fuppofe it the fame, or a 50th part. 
This will make the annual burials to have 
been, during thde feven years, iooo| and 
the annual births 3006; or an i8th part of 
the inhabitants.— Similar obfervations may 
be made on the much quicker increafe in 
Rhode Ijldndy as related in the preface to the 
ColleSlioh of the London Bills of Mortality ^ and 
alfi) in the valuable pamphlet kft quoted, 0x1 
tbe Inter efi of Great Britdift wifb regard to bet 
Colonies^ p. 36. — What a prodigious differ- 
ence muft therie be, between the vigour and 
the ha^inefs of hum^n life in fuch fitua- 
tions, and in fueh a place ds London ?— -Thb 
original number of pprfpns who, iin 1643^ 
had fettled m Neio^^En^andf Wa5> ti^iiho. 
Ever fmce, it is rtdtoned, that liiorfe hav6 

(tf ) According to Drl HaMefs Tabl^, ihe niunBtr cf 
the Hviog imdfir i!6, is but a thirS of stll tlie living at aH 

.Hjgc^b . . ; . \ . .,-....'. . ^ 

. ^^ ^ ' kft 
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left them than have gone to them (^). |a 
the )?ear 1760, they were incrcafed to half a 
million. They have, therefore, all along 
doubled, their own number in 25 years. And 
if they continue to increafe at the fame rate, 
they will, 7o years hence, in New-England 
alone, be four millions; and in all North 
America^ above twice the number of inhabi- 
tants in Great Britain (^).— But I am wan- 
dering from my purpofe in this letter. The 

point 

{a) SccDr: %/«'s pamphlet, juft quoted; p. iia>&c. 

{Jb) The rate of increafe, fuppofing the procreatiyc 
powers the fame, depends on two caufes : The ** encou- 
^ rag^ment to marriage ;" and the ^^ expe&ation of a child 
•* juft born." When one of thefe is given, the increafe 
will be always in proportion to the other. . That is 5* As 
much greater or lefs as the rirtio i§ of the numbers who 
reacb\inaturity» and of thofe who marry, to the number 
born, fo much quicker ovjhwer will be the increafe.— Let 
us fuppbfe the operation of thefe caufes fuch, as to produce 
an anfnual excefs of the births above the hurialsy equal to a 
36th part of the whole number of inhabitants. It may 
ieem to follow from hence, that the inhabitants would 
double their own number in 36 years ; arid thus foti^ 
have calculated. But the truth is, that they Would dou- 
J)le^th6ir own dumber in much lefs time. Every adcKttort 
io the number of inhaI»cantS/from the births, ploduct3 |l 
proportion ably greater number of births, and a greater 
excefs of theie above <he burials ; and. if we fuppofe the 
extefs to increafe ^annually at the fame* rate with the-in- 
habitants^ or fa as to preferve the ram of it to the num^ 
ber of inhabitants always the fame, and c^U this rati» 
p the penod of doub^lng will be, the quotient produced 

by.dtvidiag the logarithm cS 1 by the difference between 
the. logarithms of r + i asid r ^.as^ might be eafily de* 
^^onftrated. In the pcefent caftj r being 36, andr.^*;.i 

being; 
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point I had chiefly in view was, the prefent 
(late of London a$ to healthfulnefs^ number 

of 

being 37, the period of doubling comes out 25 years. If 
r is taken equal to ai* the period of doubling will be 15 
years,— But it is certain that this ratio nnajr, in many 
fituations, be greater than -^V > snd, inftead of remaining 
the fame, or becoming lefs, it may incrtafe^ the confe-* 
quence of which will be, that the period of doubling will 
be fhorter than this rule gives it.— According to Dr. 
Halley\ Tabic, the niimber of perfons between 20 and 
42 years of age is a third part of the whole number living 
at ail ages. The prolific part, therefore, of a country 
may very well be a 4th of the whole number of inhabi* 
tants ; and fuppofmg four of thefe, or every other mar- 
riage between perfons all under 42, to produce ^nt birth' 
every year, the annual number of births will be a i6th 
part of the whole number of people. And, therefore, 
fuppofiirg the burials to be a 48th part, the annual excefs 
of the births above thd burials will be a 24th part, and the 
period of doubling 17 years.— The number of inhabi- 
tants in New-England was, as I have faid from Dr. Styles'% 
pamphlet, half a million in 1760. If they have gone on 
increafing at the fame rate ever fince, they muft be now 
640,000 9 and it feems to appear that in fadt they are now 
more than this number. For, fince writing the above 
obfervations, I have feen a particular account, grounded 
chiefly on furveys lately taken with a view to taxation, 
and for other purpofes, of the number of males, between 
16 and 60 in the four provinces. According to this ac* 
count, the number of fuch males is 2i8,ooq. The 
whole number of people, therefore, between 16 and 60, 
muft be nearly 436,000, In order to be more fure of 
avoiding excefs, I will call them only 400,000. In Dr. 
Mlalliy's Table, the proportion of all the living under |6 
and above 60, to the reft of the living, is 13.33 ^^ ^^ » 
and this will make the number of people now living^in 
the four provinces of New-England to be 666,000. But 
on account of the rapid increafe, this proportion muft be 

P con- 
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of inhabitants, and its influence on poptrla-^ 
tion. The obferyati^ons^ I have made noteayi 
perhaps, help to fl^ew, how the moft is to be 
made of the lights afforded by the Loiidon 
bills; and ferve 4S a fp.edmen of the proper 
method of calculating from them. It is in- 
deed extremely to be wi{hed, that they werq 
lefs impejfe<£t than they ar^, and extended 
further. More parifhes round Lohdon might 
be taken into them; and, by an eafy im- 
provement in the p^fiih regifters now kept, 
they might be extended through all the pa* 

conftderably greater in New-England^ than that giveiv-bju 
Dr. HalUfs Table, hi New ^e^Jey^ I have faid the numn 
ber of people under 16, w^$. found to be almoft equal tor 
the nun>ber above 16. Suppofe, however, that in New-*, 
England^ where the increafe is flower, the proportion X 
have n^entioned is only 16 to 203. and then the whok^ 
Bumbcr of people will be. 720,000. 

I cannot conclude this note without adding a remark tQ 
|sea)ove an obJ€<5tion which may occur to fon>e in reading; 
Dr. Hfik^rden^s afrcount of Madeira^ to which I have re<- 
ferred. In that account 594-5 is given as the number of 
children un.der fevep in the ifland, sit the beginning of the, 
year 1767. Thie njedium of annual births, for eigh^ 
ye^irs, had been, agtoi -, of burials 1293. I^vfix years^ 
therefore, 13,206 mv^ have been born j and if, at th^ 
^nd of fix yeai;s, «p more than 5945 of thefc we^c alive^^ 
I2IP muft bavQ died every y^ar* That is; alnrK>ft ^i 
the burials in the ifland, for fi^ yeari^. niuft have beeit* 
burials of children under feven years of age. This i*. 
plainly incredible J and, therefore, it feems certain, thH 
the number of children under fevcn ytars of age mufti 
through fome miftake, be givenj ia that account, 30CO 
^r 4000 too UtUer. 

7 rifho 
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H{kt$ liud tovv^ns iiirthe kingdom. Tlut id^, 
vantages arifing from hence would h^ ycry 
confiderable. It would give the prccift law 
according to which human life waftes in its 
different ftagcs ; and thus fupply the neceflary 
data for computing accurately the values of 
all life-annuities and reverfions\ It would> 
likewife, (hew the different degrees of health- 
fulnefs of different fituations, mark the pro- 
grefs of population frjom ye^r to ycar> keep 
always in view the number of people in th^ 
kingdom, and> in many other refpcfts^ fUr-' 
nifh inftruction of the greateft importance ta 
the ftate* Mr. De Moivre^ at the end of his 
book on the Dodtrine of Chances, has re-*- 
commended a general regulation of this kind ; 
and obferved, particularly, that at leaft it is 
to be wiflied, that an account was taken, at 
proper intervals^ of all the living in the king- 
dom, with their ages and occupations ; 
which would, in fome degree, anfwcr moft 
of the purpofts I have mentioned.*^Btlt> 
dear Sir^ I am fenfible it is high time to 
finifh thefe remarks* I have been carried iii 
them far beyond the limits I at firft in- 
tended. I always think with pleafurc and 
gratitude of your friendfhip* The world 
owes to you many important difcoveriesj 
and your name muft live as long as there 
is any knowledge of philofophy among man- 
kind* That you may ever enjoy all that 
. . Pa cad 



2 1 2 0/r. the ExpeShitm of Lhes j 

can make you mofl happy^ is the fincere 
wifh of, ^ 

Sir, 
Your much obliged, 

and very humble Servant, 



Ncwiqgton- Green, 
April 3, 1769. 



Richard Price. 
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POSTSCRIPT. 

AT Edinburgh^ bills af mortality, of the 
fame kind with thoie in London^ have 
been kept for many years. I have, fince 
the foregoing letter was written, examined 
thefc bills, and formed a Table of Obferva- 
tions from them, as I found them for a period 
bf 20 years, beginning in 1739* and ending in 
3758.— As this is a town of moderate bulk^ 
and feems to have a particular advantage of 
Etuation ; I expeded to find the probabili- 
ties of life in it, nearly the fame with thofe 
at BreJlaWf Northampton and Norwich ; but I 
have been furprized to obferve, that this is 
not the cafe. During the period I have men- 
tioned, only one in 42 of all who died at 
Edinburgh^ reached 80 years of age ; which is 
a fmaller proportion than attains to the fame 
age in Londtm. . See p. 203.— In general ; it 
appears, that the probabilities of life in this 
town are much the fame, thro' all the flages 
of life, with thofe irt London^ the chief diffe- 
rence being, that aftpr 30, they are rather 
lower at Edinburgh. — It is not difficult to ac- 
count for this, it affords, I think, a ftrik- 
ing proof of the pernicious effcds arifing 
from uncleanlinefs, and crouding together 
on one. fpot too many inhabitants. At 
Edinburgh^ Mr. Maitland fays, •' the builds 
ings, elfcwhcrc called houfes^ are denomi- 
P 3 " natc4 
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*' nated lands; and the apartments^ in other 
** places. ijamedj^^/>jf, feerp called boufesy are 
" fo many freeholds inhabited by different 
** families J whereby tht iioufds ^. fo'e^- 
^* cfeif^vely croud^d .with peopl*, that 4mi 
^* iflh^ahitaintiB of this city njay bejqfliy |)re4 
f* fumed tQ.be n(ipre DjjroeroMs thftn thofebf 
f' feme towil3 of 7ri^/^»its.diaKo(iohi(,"' Seo 
JVLaitlanis Mijidry. &/> E4in6urgJb,-p.':i/^o. ^ i 
? In th^.jear 1748, the w»ole natnbar of 
{fpartmmts ox familiesxvi tbe city -and 44hcrtie8 
pf Edinburgh^ was 9064. . This Mr. Mak^ 
/and mtniion^ as fhc rifult^of particular cxa-f 
mination, aad und6;ub|:^ly right. 3. p* 217; 
218.! — Jn 174*3, an. accurate. AccQuh.t wa$ 
taken, by'tthe ^efire of < thh.wiiter* ;of thd 
Dumber, i^ffami/m and mkoHhntJ in^thcpan 
rilfh of St, Cuthtert- lb* p* J 71*.' Theaiunboj 
^ifaniilies was 2370; -and oUnbalitants zt aU 
^ges, 9j73'i. . The pr.opbftion, thcrcfopc, . of 
inbfl'i?itants to ^fiumiies^ w;is 4tV to 1.;. andjr 
fuppofingi this- the true proportion ibr tjbc 
whol? fQwp, the nymber of inhabitants will 
be .4tV ity4tlpli?d hYi 9064, or 37,16 ia*-«* 
Th* yearly m^diupi of deaths inuthfe town 
and Hb^ni^fi fpr ^ight- years, from 174M td 
i 74^1 w^s* 1783. /4».p# 220 and.2?2. And,» 
€onfejC|uently, of^ m 20t died annually. \ 1 
Mr, Maitlandf . tho' poffcfled of the dnt4 
from which, thefe condufions ncoefiarily fod^ 
low?d, h&g n\ade the number of inhabitanta 
50|i2!Q, in confcc^wenc^ of a difpofttiom tct 
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€jraggcfate in thefe 'matters, ai^d of afluming, 
without any reafon> a 28th part of the inha- 
16ttantr to dying annually. 

Id page 220, he exprefles ttiuch furprize 
at &iding> ^hat the number of males in this 
Mwn was lefs than the huttiber of* females, 
io thfe pcopc^rtion of 3 to 4. But this is by 
ifocHMsains peculiar to Ediniurgh. 
'^ -All :1 h'avc.i)e«n faying muft be underftood 
ef tEe Aate bf^ Edinbli^ghy before the year 
1758/ -The bills, for thelafl 12 years, have 
been fo irregular, and^ fo different from the 
ferae bills for the preceding years, and from 
a^H other bills^ that I cannot give them any 
coedrt. Either fomc particular incorrednefs 
bflB xirrtpt into the method of keeping them ; 
or there has been fome change in the ftate 
©f the town which renders them of no ufe. 
Probably the fonnca' is the truth. 

From the nt)tfe iti p. 206, it appears, that 
the chrift^nings and burials at Paris, come 
very near to e<ju^ity. This once led me to 
fufp^ift, that ' tb^re muft be fome particular 
fingivlarity in the ftate of Parish which ren- 
dered it muk:h lefs prejudicial to health and 
population than great towns commonly are. 
But better information has lately obliged me 
to entertain very different fentiments,— The 
difference bet\<*een the births and burials at 
Paris^ is much greats than xht bilk 'ftiew^. 
*^ Childreft here arfe baptized the^ inftanC 
. P 4 " they 
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'* they are boon ; and, in a day or two af- 
'* terwards, it is the cuftom to fend them to 
•* the adjacent villages to be nurfed. A 
** great number, therefpre, of the infants born 
** at Paris die in the country, and thefe 
f* appear only in the r<^ifter of chriften- 
*^.ing$/' Sec a book entitled the Police 
of France y page 127. And Buffori% Natural 
Hiftory, Tom. II. at the end. — " All the 
** children alfo received into the Foundling-^ 
** Hofpitah are immediately fent to be nurf- 
" ed in the country, at a diflance from Parisy 
** where they remain 5 or 6 years ; at the end 
*' of which time they are brought again to 
" Paris, the boys to be placed in the fubufbs 
** of St. Antoitiey and the girls at Salpetriere^ 
*• to be further maintained 'till they arrive at 
•* the age of twelve years." Police of France . 
p. 81. — The following paiTage in the fame 
writer, containing a further account of this 
Hofpital, is irnportant; and therefore, tho' 
long, I cannot iiclp tranfcribing it.—** Let 
*• us fuppofe, that out of 4000 children an- 
** nually carried into the country, two thirds 
" may die, during the five years they arc 
** deftined to remain at nurfe ; fo that onJy 
'* '333 would conftantly be the annual 
•' number fent back to Paris ; who, being 
•* kept at the two Hofpitals St. Antoine and 
Salpetriere ]Mii mentioned, 'till they are ra, 
and fucceeded by a like number each year, 
the total number compofed of all brought 

•« in 
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in the fucccflivc years, would make the 
conftant refting ftock to amount to 9331* 
But of thcfe wc will fuppofc a 5th part 
to die every year. Yet even then ihc 
conftant refting ftock of children ought to 
be 7465, How greatly then muft wc.bc 
furprized to find, by the authentic account 
taken from their own books, only 640 
boys in the college of St, j4ntome, and not 
more than 600 girls at the Salpetriere ; 
fo tliat the refting ftock of returned found- 
lings appears to be no more than IZ40, 
which being deduftedfrom 7465, will make 
the difference in thp deficicntijcs 6225. 
What then becomes of thefe ?— Are they 
reclaimed by, their parents ?- — Or do they 
periih for want of care ? — In ^nfwcr to 
which queftions it was explained to mc ; 
thata$ many of the lower cJafs of people 
were induced to marry,^ in order to be ex- 
cufed from Terving in the militia ; fo when 
thefe have children, which they are un- 
able to maintain, they ufually fend theip to 
this hofpital i which, therefore^ muft be 
looked upon, as not only a charity for the 
care of expofed and defertcd children whofc 
parents are unknown, but alfo as a public 
nurfery for the fuftenance of the children 
o£ poor people, who, tho' regiftered at the 
office, are often reclaimed from their coun- 
try nurfes by their parents. This accounts 
in fome meafure, for the fmall ftock of 

^' children 



f: children, brought back to the hofpitel at 
V. P#r/>;— !-The further diiprrcnce i^ fiifpefted 
^. to be owing to the infufficient aourifhniertt 
♦^rllhcyjjecicive; as this particular charity, as 
^: widl as the General Hofpital, adopts Uiat 
ffj'prcpfiftcrous method of taking in an un- 
V Jinaited number, while there is only a li^ 
^^ .mitcd injcome for their fiibfifteacc." lb. 
page 83. . 

, Thefe faiSs prove, that^ at the fame time 
that the regiflcr of 4:brifienings at Firis muft 
be fiiil, the regifter of huHalstnyxSt be viery 
deficient. Let the deficiencies be reckoned 
at-jyoo; and, confeqoently, the ann\ial 
burials at 23;ict). The annual awrag* df 
vmlriings, given in p, 2cd, ik 4400; and, 
tiierefiDrci: t^e cumber of perfons who marry 
annually muft be 88oo,: Deduft a 6thpart^^?) 
for widows and widowers^ and 7134 V^iU bd 
xh& number of virgins and batchehrsimTtyin^ 
anffliually.t-^The<iifFereni?e between the *hrii^ 
tcnings and burjals is 4000 i which, thete- 
fore, is the number of annual recfaits from 
the » country. Thefe, in general, muft be 
perfons in mature hfe, Suppofe 3000 of them 
tt) niar ry after fettjrng zi Paris. Then, 7 13 4 
leflenedby 3000, or 4134.^11! be the num- 
ber. 4)f perfons; bom zi^Paris who grow up ttf 
uiarry ; and 14,966^ or hear four-fifths of all 
wJia are bom at fWjij', will be the numibet' 
4yi^4umually in childhood and celibacy % ' 

The 



The fiappofitions oh'^ich I have made "" 
%hi$ computatiori .feerii -moderate ; ' bot Jf any^ 
one thinks othcrwife, he may m.ak? the fame 
calculation on wy other fqppofitigns, 
;' TJic bxr^hs at P^ttap are above four times 
the weddifigs.) and it may fecni) therefore, 
that hefe, as wel! as in the moft healthy 
country fituations, ^vefy wedding produces 
^bove four childreri, I have abiferved no- 
thing, like this in any other great town, 
JM>ny children born in the country are, I 
Jppp6fe'(^?), brought to the Foundling-Hof- 
pttaii'and there chriftened. This Hofpital 
ftiay liktwife bccaiion, a more than common 
ii.ufnber of iUegitimate births. And^ belides, 
fome who leave? the country to fettle at Parity 
may come thither alrtady married.' . . Thefc 
are c^rcumftances tUat, will fwell the.regifter 
of births, without having any effeGt on the 
weddings. T do not, however,' know that 
^ny of them take place at Pans 5 and, per- 
haps, it muft be granted, that it is diftin- 
fuifhed'irt this refpeftfrom mofl: other towns* 
Tor can I wonder at this, if it be indeed 
true, not only, th^t all married men in France 
are excufed fervin^ in the Tnilitia from whence 
draughts are thadt for.thp army,' but alfoj 

' (a) <Mf the parents of a child brought to thrsHbfpitd 
^* are known, the regifter of its bapiifm muft'be prp- 
^' duced. if the pawnte are unknown, the child muift 
^' be baptifed after being received/' PMee of Francty 

that 



2,20 0« the Expectation of JLivesi 

that z^tb of all the . children born at Paris 
are Jfen t to the Foundlings HoJ^ital (^ ) . Thcfc 

{a) See the Police of France, p. 83.— 'This writer 

adds,. that a third of all that die at Paris die in Hofpitals. 

1* In the Hotel Dieu (a great Hofpital, Atuatcd in the 

^< middle of the city) we may, he fays, behold a horrid 

^ fcene of mifery ; for, the beds being too. few for the 

** riumbers admitted, it is common to fee 4, or 6, or 

♦* even 8 in a bed^ together, lying 4 at one end, and 4 

*-' at the ojher, ill of various diflcmpers in feveral de- 

^' grees ; fome bad, others wo(fe ; fome dying, others 

« dead. — Above a fifth of all admitted to this Hofpital 

** die ; the annual numbers admitted beinjg 21, 823. Thi5 

^^ mediam of deaths for three years from 1751 to 1753^ 

** 465a.— -The medium of deaths, for the fimc years iq 

*^* allxht Hofpitals was 6181/' Ih p. 85". — In our two 

great city Hofpitals, St. ThamaC^ and St. Bartholom€v/s\ 

about 600 die annually $ or one in 13 of all admitted as 

in-patients.-*— ^ An account qf the Hotel Dieu at fatis^ 

much the fame with that now given, may be found in 

the Memoirs gfthe Year Two Thoufand Five Hundred lately 

publifhcd, and tranflated from the French by JV, Hooper^ 

%/l, D. *',A citizen or ftrangcr' (this writer fays) who 

/.' fallsfick, and is fent thither, is imprifoned in a noifome 

•* Bed, between a corpfe and a perfon expiring in agonies, 

** to breathe the noxious vapours from the dead and the 

*' dying, and convert a fimple indifpofition into a cruel 

•* difeafe.— Six thoufand wi-etches are crouded together 

*^ into this Hofpital, where the air has no free circula- 

*« tion ; and the arm of the river which flows by, re- 

**^ ceives aU its filth, and is" drank, abounding with the 

•* feeds of corruption, by half the city." The Londdn 

Hofpitals, it appears, have greatly the advantage ; but 

indeed, with refpecl t6 Hofpitals in general, as now con- 

Jlru^ed and regulated, I cannot help fearing that they 

caiife more diftempers than they cure, and deAroy more 

lives than tbey fave. See Thoughts on Hofpitals, by Mr. 

^iiiny furgeon, tpgether with a Letter to the Author, 

arc 
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are eocouragemeats to marriage that no other 
city enjoys. It has been feen that the Found-- 
ling'- Ho/pit al, tho' attended with this efFeft, 
is, probably, in the highcft degree pcrnici* 
ous ; but it is to be wiihed, that fome policy 
of the fame kind with that ^rji mentioned^ 
was purfued in this kingdom.— *At the end 
of the ad vol. of Mon(ieurD^B«^«*i' Natural 
Hijiory, there are Tables formed from the 
Obfervations of M. Du Pre de 5. Maur, of 
the French Academy j containing an account of 
the ages at which 139189 perfons died in three 
parifhes 2Lt Paris i and aJfo, of the ages at which 
1 0,805 perfons died in 1 2 country parifhes and 
villages near P^m*— According to thefe Ta- 
bles, many more die in the beginning of life, 
and muchy^w^r in the latter part of life, in 
the country than in Paris. But the circum- 
ftances of Paris, ^nd the country round it, 
are fuch, that no argument can be drawn 
from hence in favour of Paris. Many of the 
children dying in the country, are childrea 
fcnt thither from Paris to be nurfed ; and, 
on the other hand, many, perhaps mofi, of 
thofe who die in old age at Paris, are per«^ 
fons who have removed thither from the 
country,: fome to Hojpita/s, and fome ta 
^aces and fettlements. It is evident, there- 
fore, that thefe Tables give a reprefentation 
of the probabilities of life zt Paris, which, 
When compared with thofe in the adjacent 

country. 
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coimtry {a)^, is juftthc revcrfc of the truilfr* 
Were the children born at Faris^ who die 
in the country^ to be transferred .to the town 
regifler; and» on the contrary^ the adulu 
born in the country^ who die, at Paris^ to 
be transferred to the country rcgiftcr, therd 
is no reafon to doubc^ bat that the proba^ 
bilities of life at Parity Wi&uld be found as 
low, in coraparifon with thofe in the coun« 
try, as the probabilities of life in London 
arc; or, perhaps, much lower • — This ob-» 
fcrvation is applicable, in fome/ degree, to 
moft other gro^t towns i and, in.. general, 
on account of the migratdons from tJbecoun--, 
try to towns, navies and armies, wc may be 
iatisiied, that we err on the fide of defeSfp 
whenever we judge of the probabilities of 
life in the country^ from the numbers dy- 
ing in the feveral Itages; of life; and, on the 
fide of excefsp whenever, in the fame way, we 
jiidge of the probabilities of life in towns^ 
And this, it is obvious, has a tendency to 
confirm all that has. been faid in thcpreced-*^ 
ingEffay, concerning the parnicifoas efie<as 
of great towns pa hutnail'Ufe.. 

There. are fcvcral ^rdatmances znd arrets of 
council, which fix the boundaries of Paris^ 

. (a) It is for this reafoD that thefe Tablda, when com^ 
bined, exhibit juflly the mean probabiliiks of life for town 
ahd coutitr^ taken together; an<i that the Table of the 
deerements of life deduced from them by M* Buffm and 
Mr* Dn Pr^t agrees nearly with Dr. Halleys Table. 

and 
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Uftd.prbhibit all new buildings beyond tholp 
boundaries,— The reafons of this regulatioc^ 
a$ fct forth in ope of ihtk arretl^ are re- 
markable I and it will not be improper to 
recite them.—" By the exceffive aggrandiz- 
*^ ing of the city, it is^feid, the air would be 
^^ rendered unwholefonie, and the cleaoiog 
** the ftreets* niore difficult/.' — '^ Augment* 
** ing the numbpr of inhabitants would aug* 
noent the price of provifions» labour, and 
manufadlures," — " That ground would be 
covered with buildings which ought to be 
cultivated in raifing the neccflary iubfiftf 
ence for the inhabitants ; and thereby ha- 
zard a fearcity/' — " The people inf the 
neighbouring towns and villages wcwkl b« 
tempted to come and fix their refiden(;e ia 
the capital, and defert the coumry/'-^ 
And laftly i the difficulty of governing fo 
great a number of people, would occafion 
a diforder in the Police^ and give* an oppor- 
tunity to rogues to commit robberies and 
murders (tf)." 
No one can think overgrown cities greater 
evils than I do. But, yet, I can by no means 
approve of this policy. The effe<ft of it muft 
be, crouding together too many people with- 
in the prefcribcd boundaries, and rendering 
a town more the feat of uncleanlinefs, infec- 
tion and difeafe.— -The number of houfes ia 

\fl) Vid« Police of Fiance, p. I30r 
•^r , Farii 
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Paris is reckoned about 28,000 {a)y but the 
number of inhabitants, (fuppoflng a 20th 
part to die annually, and the true number of 
burials to be 23,000) muft be 460,000; or* 
about 16 times the number of houfes. 

It is happy for London, that there have 
been no laws to reftrain its increafe. In con- 
fequence of being allowed to extend itfelf on 
all fides into the country,^ the inhabitants 
now take near twice the room to live upoA 
that they did i and it is become lefs the means 
of (hortening human life. See p. 191, 192, 
and 204. 

In page 206, I have given th« annual w^- 
dium of births, weddings and burials at Ber- 
lin., from 1755 to 1759.— In 1747, an ac- 
count was taken with the utmoft care, by 
the order of the King of Prussia, of the 

ia) Vid. Police of France, p. 130. 
find, in a Book entitled, Recherches fur la Popula- 
tim des Generalites d*Auvergney de Lyon^ de Rouen^ &c. 
by M* M#.SSANCE) and printed zt Paris ivi 1766, the 
number of houfes at J^arls is given 23,565, from a ca- 
pitation tax in 1755 ; andthenumber of families 71,114. 
There muft, I fuppofe, be fome deficiencies in this ac- 
count ; but M. Meffance^ by allowing moft extravagantly 
(See Note, p. 183.) 8 to a family, infers from it that the 
number of inhabitants at Paris is 568,912* — On very 
unfatisfadory grounds alfo he makes the inhabitants of 
France to be hear 24 millions. Sufmilch calls them 16 
millions 3 and Marjhal Saxe^ in his Memoirs on the Art 
of War, after obferving that Fauban\ calculation had 
made them 20 millions ; adds, that their number at the 
jtime he wrote was far inferior to this. 

7 nunabcf 
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hiimber of inhabitants in this town ; and, it 
was found to be 107,224*^— In order to be 
more certain* zjecond 2LCco\iht was taken the 
fame year i and the number found the fame 
within 2oo.«^— In i755> the inhabitants were 
increafed to 1 26*66 1« Their number* there- 
fore, in 1758, could fcarccly be lefs than 
134*0001 and muft have been to the annual 
burials nearly as 26^ to i.-— This proportion, 
is higher than could be expeded in a town 
fo confiderable; and alfo fo much croud-" 
«d, ^s to have, at an average, 16 inhabi- 
tants in every houfe. But an obfervatioA 
already ms^de* muft be here remembered* 
f — ^JBerlin, for many years* had been in* 
-creafing very faft, by a conflux of people 
from the furrounding country and provinces* 
About the year 1700* the medium of annual 
burials was no more than looo* In 50 years* 
therefore, it has more than quadrupled it- 
felf. — In a city incrcafing with fuch rapidity* 
the ratio of inhabitants to the annual deaths^ 
m^.ft be greatly above the juft ftandard. — » 
Were there now, fuch acceflibns to Lo>jdon 
of defer ters from the country* in the begin- 
ning of mature life* as would caufe the 
number of inhabitants to increafe at the fate 
of 10,000 every year* it would in 60 years 
be doubled ; and the proportion of inhabi- 
tants to deaths would rife gradually, 'till it 
came to be about one- third greater. Berlin, 
we have feen* has* in fadt* increafed at more 
Q^ than 
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than double this rate i and, therefore, the 
number of inhabitants dying annually in it 
is in reality very high. 

The ingenious Sufmilchj to whofe works, 
1 owe my information concerning Berlin, 
makes the proportion of people who die an- 
nually in great towns, to be from tt to -iV i 
in moderate towns, ftom Vt to tV *, and in the 
country from Vir to t-o.— The obfervations 
and fads in this Effay, joined to thofe which 
will be found in the 4th Effay and the Su^^^ 
pkmenti prove, I think, that thefe pr^x>r- 
tions may be more truly ftated as follows*— ^ 
Great towns, ^from, tV of Vr to -rVor 4v* 
Moderate towns, from tt to Vr. * *T\\t coun^ 
try^ from -ty oirV^, to iV or ^V.-^This, how- 
ever, muft be underftood with exceptions. 
There may be moderate to\yns io ill fituated, 
or whofe inhabitants may be fo crouded to- 
gether, as to render the proportion of deaths 
in them greater than in the largeft towns-: 
And, of this, Edinburgh, if it is not now, 
was 2b years ago an example, — There may 
be alfo great towns in which, from a fud- 
den increafe, this proportion may be lefs 
than in fmall towns : And of this I hav^ juft 
given an example in Berlin. 
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ESSAY IL 

On Mr. De Moivre's Rules for caU 
culating the Values ^ Joint Lives ^ 

TH E calculation of the values oi Jingle 
and joint lives, from given Tables of 
Obfcrvation, being tedious and troublefome ; 
Mr. De Moivre has had recourfe to two Hy^ 
pothefes^ which give eafy rules for this pur- 
pofe I and which, he thought, correfpondcd 
with fufficient cxa<ftnefs to Obfervations.— - 
The firft of thefe Hypothefes is, that the pro- 
babilities of life decreafe, as we advance from 
childhood to old age, in an arithmetical pro^ 
grejjion i or in fuch a manner, that the diffe^ 
retice is always the fame, between the nupci- 
ber of perfons living at the beginning of any 
one year, and the number living at the be- 
ginning of the next following year. — The 
other Hypothefis is, that the probabilities of 
life decreafe in a geometrical progreflion i Or 
in fuch a mannftr, that the proportion^ is al- 
ways the fame, between the number of per- 
fons living at the beginning of any one year, 
and the number living at the beginning of 
the next following year, — All the Tables 
of Obfervation fhew, that the real law, ac- 
cording to which human life ivaftes, comes 
0^2 much 
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much nearer to the former HypotAefis, than 
the latter. — In Tables III, IV, and V, in the 
Appendix^ it is fo near the former Hypothefis^ 
that the difference is fcarcely worth regard- 
ing. According to this Hypothejis^ therefore, 
(accommodated to the Brejlaw Table, in the 
manner mentioned in the note, page 2.) 
Mr. De Moivre calculated the values oi Jingle 
lives j and the rules founded upon it for this 
purpofe are fo eafy, that an operation which 
would otherwife take up much time, may 
be performed almoil immediately. 

By proceeding on the fame principles, the 
values oi joint lives might have been calcu- 
. lated i but the rules for this purpofe derived 
from thefc principles, are far from being 
equally eafy in pradlice. Here, therefore, 
Mr. De Moivre quitted his Jirji Hypothefis i 
and finding, that the fecond Hypothefis af-* 
forded, in the cafe of joirit lives, rules that 
were as eafy, as the rules given by the other 
Hypothefis were in the cafe of Jingle lives, 
he chofc to adopt thh- Hypothefis *y believing 
at the fame time, that the values oi joint lives, 
obtained by rules derived from it, would 
not deviate much from the truth. But in 
this he was greatly miftaken. The values 
of two joint lives obtained by theft? rules arc 
£0 wrong, that in finding theprefent value, in 
^ Jingle payment y of one life after another, they 
generally give rcfults which are near a quarter 
of the true value too great; and about two^ 
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JHfths too. great, when the value is fought in 
annual payments during the joint lives.—' 
Thefe are errors fo confiderable, that I think 

* it of particular importance that the public 
fhould be informed of them, in order to pre- 
vent the inconvenicncies and , perplexities 
they may occafion^ 

Mr, Simp/on (in the Appendix to his Trea* 
tife on the DoSirine of Annuities and Rever-^ 

Jtons) has obferved, that Mr. DeMoivre^s rules 
for finding the values of joint lives are v^rong. 
But I don't know, that it has been ever at-* 
tended to, that they are fo wrong as I have 
found them. Mr. Simpfon% remarks point 
out chiefly the errors in thefe rules, when the 
values of three or more joint lives are calcu-» 
lated by them j but, 'till I was forced to a 
particular examination of this fubjedl by 
fome difficulties into which I found myfelf 
brought by following Mr. De Moivre too 
implicitly, I did not at all fufpeit, that any 
fuch errors as I have mentioned, could arife 
from thefe rules, when the values of only two 
joint lives are calculated by them. Mr. T)e 
Moivre^ in confequence of other remarks 
contained in Mr. &impfon\ Appendix^ altered, 
in the 4th edition of his Treatife, fome of his 
rules. It is fqrpri^ing he did not fee reafoa 
at the fame time to ajter thefe. 

That there may be no doubt about the 

truth of thefe obfcrvations, I will juft m.en- 

tion a few examples of the difference between 

Ct3 the 
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the values of a given rcverfionary annuity,, 
according to the rules to which I have ob- 
"jeded, and the true values, according to the 
cxaft method of deducing them from Mr, 
Tie Moivresjlrfi hypothejis. 

Lfet the propofed annuity be 30/., to be 
enjoyed for what {hall happen to remain of 
the life of a perfon now 40 years of age, af- 
ter the life of another perfon of the fame age. 
The value of the joint lives (intereft being 
at 4 per cent?) is, by problem 2d of Mr. De 
Moivre's Treatife on Life- Annuities, 8.964; 
v/hich fubtraded from 13.196, (the value 
by Table VI, of a fingle life at 40) gives 
4.2.3 ; which remainder, multiplied by 30, 
gives /. 126.9, or the value of the reverfion 
in a fingle prefent payment. And 126.9, 
divided by the foregoing value of the joint 
lives, is /. 14.16 ; or, the value of the rever-. 
fion in annual payments during the joint 
lives. — But the true values are /. 101. i in a 
fngle payment, by Queft. I. chap. L 1 and 
/,'T0.3, i,n annual payments, by Queft. IV. — 
The former values, therefore, are a quar- 
ter of the true value too great in th^ Jin^ 
gk payment; and near two-fifths too great 
in the annual payments. 

The true value of the fame annuity for a 
life at 66, after another life of the fame age, 
is, (reckoning intereft as before, ^X.^per cent.) 
6Si. in 2i fingle payment; and 13-5 in an- 
nual payments. — But thefe values, according 

to 
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to the Problem j lift quoted, are 9 1 /. and 2 1 A 
one of which is near a third, and the other 
above half th^ true value too great. 

In unequal ]\wts thefe errors may be no lefs 
confiderable. — Thus ; if the value of the pro- 
pofed annuity be required for a life at 70, 
after a life at 30 years of age ; it will, by 
the fame Problem, be /. 26.5, in 2i Jingle pay- 
ment; and /. 5.1, in annual payments during 
the joint lives. But the true values are. 1 7 L 
gnd /. 3.05. 

. Where 3 or more lives are concerned the 
errors v^ill be ftill greater. 

The true values of the joint lives, men- 
'tioned in thefe Examples, have been calcu- 
lated by a rule in page 16, of Mr. Simpfons 
Treatife on the Oodlrine of Annuities and 
Reverfonsy and explained in note (M) Ap- 
pendix. — To fave, however, a great deal of 
trouble hereafter, I have thought proper to 
calculate Table VII, which gives the exadt 
values according to Mr. De Moivres firjl 
hypothefis, of two joint lives, for every five 
years of human life, from 10 to 70. 

This hypotbefsj I have obferved, does not 
differ much from the Tables of Obfervation 
in ih^ Appendix, iovBreJlaw, Northampton and 
Norwich. Between the ages of 30 and 40, 
it gives the values oi Jingle lives almoft the 
fame with the Brejlaw Table. Under 30, it 
gives them fomewhat lefs i and above 40, 
iomewhat greater. But it ought to be re- 
0^4 inem^ 
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metnbered^ that wherever it does this, it 
gives, at the fame ages, the values of tho 
joint lives alfo too little or too great 3 and that, 
confequently, the refults from it, in calcula- 
ting the values of Reverfions^ and of the longefi 
of given lives^ come fp much nearer to ex-* 
aftnefs. 

The rules to which I have obje<fted are tho 
only ones given by Mr. Tie Moivre^ in all the 
editions of his Treatife on Lfife^Annuities, 
But it feems, this great mathematician be-*^ 
came at laft fenfible, that they were too in- 
correft ; and, therefore, at the end of the laft 
tdition of his Treatife on the DoSlrine of 
Chances J page 320, (a work which gets into 
comparatively few hands) he has given other 
rules which come nearer the truth. But 
even thefe rules produce errors fo great in 
piany cafes, (particularly when combined 
with the errors of the hypothefis) ths^t it 
will be beft never to ufe them. 
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ESSAY III. 



Of the Method of calculating the 
Values of Reverjions depending on 
Survivorjhips, 



ALL Qucftions relating to the values of 
lives and reverfions, are at prefent of 
particular importance in this kingdom. Much 
bufinefs is continually tranfadred in this way j 
and any confiderable errors in the methods 
of folving fuch queftions, muft in time pro- 
duce very bad confequences.— The defign of 
the following obfervations is to point out a 
particular error, into which there is danger 
of falling, in finding the values of fuch re- 
verfions as depend on furvivorfhips. In do-i* 
ing this, I {hall, in order to be as plain as 
pofBble, take the following cafe, ** A, aged 
^* 40, experts to come to the pofTeffion of 
*^ an eftate, (hould he furvive B, aged like- 
^^ wife 40. In thefe circumftances he offers, 
^^ in order to raife a prefent fum, to give fe- 
^^ curity for 40 /. per annum^ out of the eftate 
♦^ at his death, provided he (hould get into 
7 <f poflcf-p 
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*' poffeflion i that is, provided he (hould fur- 
*' vive B* What is the fum that ought now 
** to be advanced to him, in confideration of 
*' fuch fecurity, reckoning compound intc- 
** reft at 4 per cent. ?" 

Mr. De. Moivre's diredllons in his Trea- 
tife on Annuities, Problems 17th and 20th, 
lead us to feek the required fum in this cafe, 
by the following proccfs. 

Find firft, the prefent fum A fliould re- 
ceive, for the reverfion of 40 /• per annum for 
ever after his death ; fuppofing it not depen- 
dent on his furviving B. The prefent value of 
iiich a rev£ffion is ** the {a) value of the life* 
•' fubtradled from the perpetuity, and the re- 
*' mainder multiplied by the annual rent."-— 
The value of the life is, by Table VI^ 13. 1 96. 
This fubtraifled from 25, tht perpetuity , leaves 
1 1 ,80 ; which, multiplied by 40, gives /. 472; 
the value of the fuppofed eftate, after the life 
of A. But, as Mr. De Moivre pbferves, the 
knder having a chance to lofe his money, a 
compenfatioij ought to be njade to him for 
the rifle he runs, which is founded on the 
poffibility, that a m^n of 40 years of age may 
Dot furvive another perfon of the fame age. 
This chance is an equal chance ; and*, there- 
fore, half the preceding fum, or 236/. is the 
money which ihould be advanced now on 
the ^xpeftatipn n^entioned. 

{a) By SchoUttnii p. 34, and Problem 26tb, p. 293, 
pi Mr, SintpfQtt'% Sclera Exercifest 

This 
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This folution carries a plaufible appear- 
ance; and moft pcrfons will, probably, be 
ready to pronounce it right ;. nor will this^ 
be at all wonderful, as fo great a mafter of 
thefe fubjeds as Mr. De Moivre\ppezTS to 
have been mi fled by it. — Nothing more is 
neceffary to prove it to be fallacious, than 
proceeding in the fame way to folve the fol- 
lowing fimilar Queftion. 

** A, aged 40, offers to give fecurity for 
'^ 40 /. per annum, to be entered upon at his 
** death, provided it (hould happen iefore the 
*^ death of B, aged likewife 40. What fum 
'* (hould now be advanced to him for fuch 
** a reverfion, intcreft being reckoned at 4 
" per cent, f " 

In fojving this Problem, agreeably to the 
method juft defer i bed, we are to find the va- 
lue of 40 A per annum, to be entered upon 
certainly at the death of A i and then to mul- 
tiply this value by the chance that A (hall 
not furvive B, or by i ; and in thi's way the 
anfwer comes out the fame with that already 
given. 

Now it may be eafily feen, that this muft 
be wrong. The value of a reverfion, to be 
received "when a per(bn of a given age dies, 
cannot be the fame, whether the condition 
of obtaining it is, that he (hall die before, or 
that he (hall die after another perfon. That 
is, whether it is provided, that a purchafer, if 
he fucceeds, (hall get into po&S\on fooner or 
7 ' later^ 



1 



236 Of the Values of Rev erf om 

later. The reverfion in the latter cafe muft^ 
without doubt, be of lefs value than in the 
former. 

The firft Queftion here propofcd, refolves 
itfelf into the following general Queftion. 

*' What is the prefent value of a given rc- 
" verfionary eft ate, to be entered upon after 
*' the failure of two lives, provided one in 
'* particular of them fhould be the longeji 

'' life r 

Now, the prefent value of an eftate to be 
enjoyed for ever, after the failure of the long- 
eji of two lives, is *^ the value of the longeji 
** of the two lives, fubtfaded from the per-- 
** petuity; and the remainder multiplied by 
** the annual rent of the eftate/' — The value 
^f the longeji of two lives is (as is well known) 
the value of the twoy^j/w/ lives, fub traded from 
th^ fum of the {a) values of the two fngle 
lives. In the prefent cafe, therefore, it is 
9.82, (the value of two joint lives at the age 
of 40 by Table VII,) fubtradted from twice 
1 3. 1 96 i (the value of ^ fngle life at the fame 
age by Table VI,) that is, 16.57 y^^^^'s pur- 
chafe. And this fubtrafted from ^5, (the 
perpetuity) gives 8.43 i which, multiplied by 
40, gives/, 337-2, the value of the given eftate 
were it certainly to he enjoyed^ after the ex- 

{a) See Mr. De Moivre on Annuities, Problem IV j 
or Mr. Simpfon's Do^irine of Annuities and Revtrfionsy Pro- 
blem II. 
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JtiiiAion of the longeft of two lives both 40 ; 
that is, whether one or other of them failed 
laft^ But that A's life in particular (hould 
fail lafl, rather than B's, is an even chance. 
The true value of the reverfion, therefore, 
is half the lad value, or /. i68.6« 

In like manner. The fecond Queftion is thp 
fame with the Queftion, " What is the pre* 
•' fent value of 40 /. perann. for ever, to be en- 
*^ tered upon after the extindion of tvro joint 
,*• lives both 40 ; that is, whenever either of 
** them fliall fail 5 provided the firft that fails 
*' fhould happen to be A's life in particular?" 
.-—And the anfwer is found by fubtradling the 
prefent value of the two joint lives froni the 
perpetuity^ and multiplying the remainder by 
ii or by the chance that A in particular 
fliall die firft : And this will give the re-^ 
quired value, /• 303,4 (tf). 

In (tiovt. It appears in ioth thefe cafes, 
that, according to the firft method of folu- 
tion, we are to fubtradt from the perpetuity 
the value of one of the fingle lives ; when, in 
the former <:2i{c, the value of thtlongejl of the 
.two lives, and, in the latter cafe, the value 
oithtxx joint continuance , ought, in reality, to 
be fubtradled. I need not fay what prodigi- 
ous errors may often arifc from hence ; and 
how unfit fuch a method of folution is for 
praftice. 

{a) I have, tho* fcarcely ncceffary, given a demonftra- 
Jion of thefe Solutions in the Appendix, note (NJ. 

Mr» 
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Mr. Simpforiy in p. 322, of his Selcd filx- 
crcifes, fpeaks on this fubjedl in the follow- 
ing manner.—** I have been very particular 
*' on thefe kinds of Problems ; and the more 
** fo, as there has been no method before 
** publifhed, that 1 know of, by which they 
•• can be rightly determined. 'Tis true, the 
** manner of proceeding, by firft finding the 
'* probability of furvivorfhip, (which me- 
•* thod is ufed in my former work, and 
** which a celebrated author has largely infift- 
** ed on in three fucceffivc editions) may be 
** applied to good advantage, when the given 
** ages are nearly equal; but th^n it is certain, 
*^ that this ii not a genuine way of going to 
** work, and that the conclufions hence derir- 
*^ ed are at beft but near approximations." 

This excellent mathematician has here ex- 
prefled himfelf much.t<5p favourably of the 
method of fblution on which I have remark- 
ed. — ^In both the cafes I have fpecified, the 
ages are equal ; and yet^ in one of them the 
error is a good deal above a third of the true 
value, and in the other a Jifth : And, it is 
obvious, that in cafes where three equal lives 
are taken, the errors will be much greater. 
— Mr. SimpforC% Obfervations in this paflage 
arc true only, when applied to a different me- 
thod ufed by himfelf, in the 28th and fol- 
lowing Problems of his Treatife on the Doc^ 
trine oi Annuities and Reverfions. This me- 
thod is exad: when the lives are equal ; but, 

it 
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it gives refults which are too far from the 
truth, when there is any confiderabk ineq^ua- 
lity between the lives. 

It is with reluiftance I have niade fopie of 
thefe remarks. Mr. De Moivte has made 
very important improvements in this branch 
of fcience ; and the higheft refpeft is due to 
his name ind authority. This, however, 
only renders thefe remarks more neceffary. 

In the firft Chapter (Queilions loth, i ith, 
12th, 14th, &c.) I have given a minute ac- 
count of the method of finding, in all cafes, 
^^ the values of the reverfions which have been 

the fubjedl of this Effay. 
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ESSAY IV. 

Ohfervattoni on the proper Method of 
conJiruSiing Tables for determining 
the Rate of human. Mortality^ the 
Number of Inhabitants^ and the 
Values of Lives in any Town or 
DiJlriSij from Bills of Mortality in 
which aregiven^ the Numbers dying 
annually at all Ages. 

IN every place that juft fupports itfelf in 
the number of its inhabitants, without 
any recruits from other places ; or where, 
for a courfe of years, there has been no in- 
creafc or decreafe, the number of perfons 
dying every year at any particular age, and 
above it, mufl be equal to the number of the 
living at that age. — The number, for exam* 
pie, dying every year, at all ages, from the 
beginning to the utmoft extremity of life, muft. 
In fuch a fituation, be juft equal to the whole 
number iorn every year. And for the fame 
reafon, the number dying every year at one 
year of age and upwards ; at two years of age 
and upwards ; at tJbree and upwards, and fo 
on i muft be equal to the numbers that at- 
tain to thofe ages every year; or, which i» 

the 
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the fame^ to the numbers of the living at thofe 
ages. It is obvious^ that unlefs this happens, 
the number of inhabitants cannot remain the 
fame. If the former number is greater than 
the latter, the inhabitants muft decreafe 1 if 
lefs, they muft mcrea/e.^-^From this obfer- 
vation it follows, that in a town or country 
where there is no increafe or decreafe, bills 
of mortality which give the ages at whicli 
all die, will (hew the exadl number of inha- 
bitants } and alfo the exad: law^ according to 
which human life waftes in that town or 
country. 

In order to find the number of inhabitants ; 
the mean numtbers dying annually, at every 
particular age and upwards^ muft be taken 
as given by the bills, and placed under one 
another in the order of the fccond column of 
the 1 2th Table in the Appendix. Thefe 
numbers will^ it has appeared* be the numbers 
of the living at i, 2, 3, &c. years of age; and, 
confequently, the fum, diminiflied by half 
the number born annually {a)^ will be the 

whole 



{a) This fubtra£Hon is necefiary for the following rea- 
fbn.— -In a Table formed in the manner here direAe(), it 
is fuppofed, that the numbers in the fecond column are 
all living tpgcther at the beginning of every year. Thus j 
the number in the fecond column oppofice to o in the 
firji column^ the Table fuppofes to be all juft born to- 
gether on the firft day of the year. The number, like- 
wife, oppofite to I, it fuppofes to attain to one year of 

R age 
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whole number of inhabit4rit6.—*In fuch a fe* 
ties of numbers, the exccfs of each number 
above that Vrhich immediately follows it, will 
be the number dying every year, out of the 
particular number alive at the beginning of 
the year; and thcfc cxceflcs fet down regu- 
larly as in the third column of the Table to 
which I have referred, wiil Ihrew the differ- 
^fent rates at which human life waftes thro' 
all its different periods, and the different 
probabilities of life at aH particular ages. 

It muft be remembered, that what ha* 
been now faid goes on the fuppofition, that 
the place^ whofe bills of mortality are giveny 
fupports itfelf, by procreation only, in the 
number of its inhabitant©.^ In towns this very 
feldom happens, on account of the luxury and 
debauchery which generally prevail in them. 
They are, therefore, comnabnly kept up by 
fl coriftftrit aceefRon of ftrangers o^fetiUrs^ 

age juft at the faitie time that the fortnt r number is born. 
And the like \% true of every number in the fccond co- 
lumn. — During the courfe of the year, as many will die at 
all ages as were born at the beginning of the year; and^ 
cortfequentlyy fhere-wvil be aw excefs of the number alivcf 
flt'th<^ beginning of the year, abore the number aUveat 
the end of the year, equal to the whole nuijibcr of the 
anfnual births ;• Bird the true number conftantly alive to- 
gether, is the arithmetical mean between thefe two num* * 
bers ; or, agreeably to the rule I have given, theyJiOT of 
thcnulfnbers in the fecond column of the Table, leffcned 
\iifhalf the number of annual biitfas. See fifTay I, page 
•174. 

wha 



who fertiove to riiem from country parifhe* 
And villages^ In liitk circuraftances, in or* 
dcr to 'fincl the true nUmbcr of inhabitants^ 
afid probabilities of life, from bills of 'morta- 
lity Containing an account of the ages at 
which all die) it is neceffary that the pro^' 
portion of the annual births to the annual' 
fct tiers fliould be known i and alfo the period 
of life at which, the latter femove.^— Both 
thefe particulars may be difcorered in the 
ibJlowing method* 

If for a courfc of years there has been no 
fertfiblc increafe or dccreafe in si place, tha 
number of annual fettlers will be equal to 
the excefs of the annual burials above thd 
annual births. If there is an incr^afi\ it will 
be greater than this excefs. If tbere is d de< 
creafep it will be lefs. .. . ' 

The period of life at which thefe fettlert 
remove^ will appear in the bills by an in-^ 
creafe in the number of deaths at that pe-^ 
riod and beyond it* Thus i in' the Londoti 
bills, the number of deaths, between 20 and 
3ci, is generally above double, aiid between 
30 and 4b, near triple the number of deathj 
between 10 and ^o : And the true account 
of this is, that from the age of 18 or 2o> to 
35 or 40, there is an afflux of pcoplq every 
year to Landon from the country, which oc* 
cafions a great increafe in the number of in- 
habitants at thefe ages y and, confequently, 
raifes the deatha for all ages above 20^ con- 
R 2 fiderably 
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fiderably above their due proportion^ when 
compared with the number of deaths iefore 
20. — This is obfervable in all the bilk of 
mortality for towns with which I am ac* 
quainted, not excepting even the Brejlaw 
bills. Dr. Halley takes notice, that thefe 
bills give the number of deaths, between 10 
and 20, too fmall. This he confidered as aa 
irregularity in them, owing to chance ; and, 
therefore, in forming his Table of Obferva- 
tions, he took the liberty fp far to correal it, 
as to render the proportion of thofe who die 
to the living iti this divifion of life, nearly 
the fame with the proportion which, he fays, 
he had been informed {a) die annually of the 
young lads in Cbriji^Church Hofpital. But 
the truth is, that this irregularity in the bills 
was derived from the caufe I have juft affign- 
ed.^ — During the five y^ars for which the 
Brejlaw bills are given by Dr. Halley^ the 
births did, indeed, a litt)e exceed the burials ; 
but, it appears, that this was the effedl of 
fome peculiar caufes that happened to ope- 
rate juft ajt that time; for, during a com- 
plete century from 1633 to 1734, the annual 
medium oi births was 1989 (^), and of bu- 

{a) Sec Lowthorfi Abridgment of the Philofophical 
Tranfa6lions, vol. III. p. 670. — Dr. Halley $ inform:ation 
in this inftance was not right, as will appear prcfently ; 
and, therefore, he has by no means fufEciently corrected 
the irregularity I have mentioned. 

{h) See Dr< Shsrfs Comparative Hiftory, p. 63. 

v7 rials 
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rials 1256 {a). This town, therefore, muft 
have been all along kept up by a number of- 
yearly recruits from other places, equal to 
about afeventh part of the yearly births. 

What has been now obferved concerning 
the period of life at which people remove* 
from the country to fettle in towns, would 
appear fufficicntly probable, were there no 
fuch evidence for it as I have mentioned ; 
for it might be well reckoned, that thefe 
people in general, muft be fingle perfons in 
the beginning of mature life, who, not hav- 
ing yet obtained fettlements in the places 
where they were born, migrate to towns in 
queft of employments. 

. Haying prcmifed thefe Obfervations, I /hall 
next endeavour to explain diftinftly, the cffea; 
tvhich thefe acjcefliofis to towns muft have, 
on Tables of Obfervation formed from their 
bills of mortality. This is a fubjed proper 
to be jnfifted on, becaufe miftakes have been 
committed about it \ and becaufe alfo, the 
difcuffion of it is neceflary to ftiew, how near 
to truth the values of lives come as deduce^ 
from fuch Tables. 

(tf) It appears from the account in the Phikfiphical 
TranfaHions^ (Abridgment, vol. VII, No. 380, p. 46, &c.) 
that from 1717 to 1725, the annual medium of births at 
Brejlaw was 1252, of burials 1507 ; and alfo, that much- 
thc greateft part of th? births died under 10 years of 
age.— From a Table in Sufmilch's works, Vol. I. p. 38,' 
it appears, that, in reality, the greater part of all that 
die in this town are children under five years of age. 

R 3 The 
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The following general rule may be givciii 
•on this fubjedt, 

if a place has, for a courfc of years, teen 
maintained in a ftate nearly stationary, as to 
number of inhabitants, by recruits coming in 
every year, to prevent the decreafe that would 
arife from the ejtcefs of the t>urial8 above tke 
births ; a Table formed on the principle, 
•* that the number dying annually, after every 
*^ particular age, is equal to the niimbcr liv- 
^' ing at tltat age," will givb th€ number of 
inhabitants and the probabilities of life, too 
great for all* ages preceding that at which the 
recruits ceafe; and after this, it will ^ive 
them right. — If the acceffions are fo great a^ 
to caufe an increafe in the place, fuch a Ta-' 
ble will give the number of inhabitants and 
the probabilities of life, too little ^ after the 
age at whieh the acceffions ceafe (^) *, and 
too great, if there is a decreafe. Before that 
age it will in ioth cafes' give them too great; 
but moft confiderably fo in the former cafe, 
or when there i? an increafe, 

{a) Agieeably to thefe pbfervations j if ^ place iiit 
creafes, not in confequ^nCe of acceffions from other 
places, but of a conflant excefs of tbe births above tho 
deaths \ a Table, conftru^ed on the principle I hav^ 
mentioned, will give,.t;he probabilitefi oi lifip tpa lp\¥ 
through the xvboU €xient or JllH; bec^ufe, in fuch cir<* 
ciimftances, the (lumber oi ((iathi in the /r/? ft^ges of 
life muft be too grejjt, in. comparifon of tiie number of 
deaths in the Az/^^r ftages ; apd more or lefs fo, sis th^ 
increafe is more or left rapid. The contrar)v,'^ in all.TC'f 
fpecSs, takes place where there is a decreafe, arifing frorn 
the fxcef^i'of \M% death above the birth. ' 

For 
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For example, , Let us fuppofe, that 244 
of thafe born In a town, attain annually to 
20 years of age; and that 250 mo^p, all like- 
wife 20 years of age, come. into. it annually 
Uofsx other places ; in confeqoence of which, 
it has, for a courfe of yearsi, been juft main- 
tained in the number of its inhabitants^ with- 
pijt any fenfible incrcafe or decrcafe. In thefe 
cirfumftances, the number of the living in 
the town of the. age of 20, will be always 
4^44 natives and 250 fettlers^ or 494 in all ; 
aad, fince thefe are fuppofed all to die in the 
town, and no more recruits are fuppofed to 
come In; 494 will be likewife the number 
dying annually at 20 and upwards. — In the 
fajme manner; it will appear on thefe fup- 
pofitions, that the number of the living, at 
every age, fubfcquent to 20, will be equal to 
the number dying annually at that age and 
above it ; and, confequently, that the num- 
ber of Inhabitants and the decrements of life, 
for every fuch age, will be given exadlly by 
the Table I have fpppofed- But for all agesi 
before 20, they will be given much too great. 
For let 280 of all born in the town, reach 
JO.. In this cafe, 2S0 will be the true num-: 
ber of the living in the town, at the age of 
JO; and the recruits not coming in 'till 20, 
jhe number given by the bills, as dying be- 
tween 10 and 20, will be the true number 
dying annually of the living in this divilion 
of life. Let this, number be 36; and it wilj 
' R 4 follow. 
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follow, that the Table ought to make the 
numbers of the living at the ages between 10 
and 20, a fcries of decreafing means between 
280 and (280 diminifhed by 36, or) 244. 
But in forming the Table on the principle I 
have mentioned, 250 (the number above 20 
dying annually in the town who were not 
born in it) will be added to each number in 
this feriesj and, therefore, the Table will 
give the numbers of the living, and the pro- 
babilities of life in this divifion of life, almoft 
twice as great as they really are, — This ob- 
fcrvation, it is manifeft, may be applied to 
all the ages under 20. 

It is neceflary to add, that fuch a Table 
will give the number of inhabitants, and the 
probabilities of life, equally wrong before 20, 
whether the recruits all come in at 20, agree- 
ably to the fuppofition juft made, or only 
begin then to come in. In this laft cafe, the 
Table will give the number of inhabitants, 
and probabilities of life, too great throughout 
the whole extent of life, if the recruits come 
in at all ages above 20. But if they ceafe at 
any particular age, it will give them right 
only from that age j and before, it will err all 
along on the fide of excefs; but lefs confi- 
derably between 20 and that age, than be- 
fore 20. For example. If, of the 250 

I have fuppofcd to come in at 20, only 150 
then come in, and the reft at 30; the num- 
bers of the living will be given lOo too high, 

at 
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at every age between 20 and 30; but, asjuft 
(hewn, they will be given 250 too high at 
every age before 20. — In general, therefore, 
the number of the living at 4ny particular 
age, muft be given by the fuppofed Table,^ 
as many too great as there are annual fettlers 
after that age-. And, if thefe fettlers come in 
at all ages indifcriminately, during any cer- 
tain interval of life 5 the number of inhabi* 
tants and the probabilities of life will be 
continually growing lefs and lefs wrong, the 
nearer any age is to the end of that interval. 
-—Thefe Obfervations prove, that Tables of 
Obfervation formed in the common way, from 
bills of mortality for places, where there is 
an excefs of the burials above the births, 
muft be erroneous, for a great part of the 
duration of life, in proportion to the degree 
of that excefs. They fhew likewife, at what 
parts of life the errors in fuch Tables are moft 
confiderable, and how they may be in a great 
meafure corrected. 

All this I (hall beg leave to exemplify and 
illuftrate a little further, in the particular cafe' 
of London. 

The number of deaths, between the ages 
of 10 and 20, is always fo fmall in the Lon^ 
don bills, that it feems certain few recruits 
come to London under 20 ; or at leaft not fo 
many as before this age are fent out for edu- 
cation to fchools and univerfities. After 20, 

great 
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great numbers come in 'till 30, and fame 
perhaps 'till 40 or 50,'— But, at every age 
after 50, it is probable, that more retire from 
hondofuikvdsi come to it.— The London Tables 
of Obfervation, therefore, being formed oa 
the principle I have mentioned, cannot give 
the probabilities of life right 'till 40. Be-, 
tween 30 ^nd 40 they muft be a little too 
high; but more fo between 20 and 30 ; and 
moft of all fp before 20. — It follovi^s alfo, that 
thefe Tables muft give the number of inha* 
bitants in London much too great. 

TablcXII,in the Appendix, is aTableforna^ 
cd in the manner I have explained, from the 
London hills for j o years, from 1759 to 1768 ; 
and adapted to a looo born z% a radix. The 
fum of the numbers in the fecond column^ 
diminifhedbyhalf the number born, is25,757. 
According to this Tabic then, for every 1000 
deaths in London^ there are 25! as many in- 
habitants i or, in other words, the expe^tion 
of a child juft born is 25^^ and the inhabi- 
tants are to the annual burials, as 251: to i, 
1 — But it has appeared, that the nunibera in 
thp fecond column being given on the fup-» 
pofition, that all who die in London were bprn 
there, muft be too great ; and we have from 
hence a demonstration, that the proba^bi-i 
lities of hfe are given in the commoji Tables 
oi London Obfcrvations, too high, for, atleaft, 
the firft 30 years of life; and alfo, that th^ 
number of inhabitants in London muft be kf$ 

thaa 
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than 25I, multiplied by the annual burials. 
.^rt-Thje Gommoii Tables, therefore, of London- 
Obfervations, undoubtedly want to be cor- 
reScd [a) j and the way of doing tliis, and 
in general, the right method of forming gc-» 
puine Tables of Obfervation for towns, may 
be learnt from the following rule, 

** From the fum of all that die annually^ 

f* after any given age, fubtradl the number 

*^ of annual jfettlers after that age ; and tha 

<^ remainder will be the number of the liv*^^ 

'** ing at the given ige/* 

This rule can want no explication or proof, 
after what has been already faid. 

If, therefore, the number of annual fcttlers 
in a town at every age could be afcertained / 
a perfed: Table of Obfervations might be 
formed for that town, from bills of mortality, 
containing an account of the age« at which 
all die in it. But no more can be learnt ia 
this inftance from any bills, than the whole 
number of annual fettlers, and the general 
diviiion of life in which they enter. This, 
however, may be fufficient to enable us to 
form Tables that fhall be tolerably exaift.'— • 

(^) The ingenious and accurate Mr, Simpfonkw that 
it was neceflary to corredl the London Tables, »nd he h^ 
done it with great judgment j but, I think, too imper- 
feftly, and without going upon any fixt principles, or 
(hewing particularly, how Tables of Obfervation ought 
Xo be formed, an4 how far in different circumftances, and 
^t diifprent ^ges, they arc to be depended on, * 
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For inftancc. Suppofe the annual death in 
a town which has not increafcd or decreafed, 
to have been for many years, in the propor- 
tion of 4 to 3 to the annual births. It will 
hence follow, that \ of the perfons who die 
in fuch a town zxefettlers^ or emigrants from 
other places ; and not natives : And the fud-^ 
den increafc in the deaths after £o, will alfo 
ihew, agreeably to what was before obfervcd, 
that they enter after this age. In forming 
therefore a Table for fuch a town, a quar*^ 
ter of all that die at all ages throughout the 
whole extent of life, muft be deducted from 
the fum of all that die after every given age 
before 20 ; and the remainder will be the 
true number living at that given age. And 
if, at 20, and every age above it, this de- 
duiflion is omitted, or the number of the 
living at every fuch age is taken the fame 
with the fum of all that die after it, the re-^ 
fult will be (fuppofing moji of the fettlers to 
come in before 30, ^nA all before 40) a Ta- 
ble exad 'till 20 ; too high between 20 and 
30 ; but nearly right for fome years before 
40 ; and after 40 exadt again. — ^^Such a Table, 
it is evident, will be the fame with the Ta- 
ble laft defcribed at all ages above 20 ; and 
different from it only under 20. — It is evi- 
dent alfo that, on account of its giving the 
probabilities of life too great for fome years, 
after 20, the number of inhabitants deduced 
from it may be depended on as fomewhat 

greater 
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greater than the truth ; and more or lefs (o^ as 
the annual recruits enter in general later or 
fooner after 20* 

Let us now confider, what the refult of 
thefe remarks will be, when applied particu- 
larly to the London bills. 

It muft be here firft obferved, that, at leaft 
one quarter.oiiW that die in London zvtfettUrs 
from the country, and not natives. — The mer 
dium of annual burials for 10 years, from 
1759 to 1768, was 22,956] of births 15,710. 
The excefs is 7246 ; or near a third or the 
burials. — The fame excefs, during 10 years, 
before 1750, was 10,500; or, near i&a^ the 
burials. London was then decreqfing. For the 
laft 1 2 or 1 5 years it has been increafing. This 
excefs, therefore, agreeably to the foregoing 
obfervations, was then greater than the num-* 
her of annual fettlers 1 and it is now lefs. I 
have chofen, however, to fuppofe the num- 
ber of annual fettlers to be now no more than 
a quarter of the annual burials, in order to al- 
low for more omiiHons in the births than the 
burials ; and alfo, in order to be more fure 
of obtaining refult^ that fhall not exceed the 
truth. 

Of every thoufand then who die in Lon-- 
don, only 750 are natives, and 250 arey^/- 
t/ers, who come to it after 18 or 20 years of 
age : And, confequently, in order to obtain 
from the bills a more correal Table than the 
12th in the jippendix, 250 muft be fub- 

tra£ted 
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tfafted ixwa tvety one of the numbets ih th« 
fecond colurtin 'till 20 ^ and the iiumbers itt 
the third column muft be kept tl:l^ fame, the 
bills always giving thefe ri^ht."*— After 20, 
the Table is to be continued urialtered j and 
the refult will be, a Table which Will give 
the numbers of the living at all ages in Lon^ 
lion much nearer the truth) but ftill fome-» 
what too high. — Such is the 13th Table in 
the Appendix.— The fum of all the numbers 
in the fecond column of this Table, dimi^ 
niflied by 500, is 20,750. For every 1000 
deaths, therefore, in London^ thdre are, ac- 
cording fd this Table, ^0,750! living peifons 
in it; or for every fingle dearth, 2pi inhabi- 
tants. It was before fhewfi, that' fhe nulti- 
ber of inhabitants in London could not' be fo 
greiait as 25 times i the deaths. It now ap-' 
pears^ (fincfe the rturtibers iti ihe fecond go-* 
lumn of fhi& Table ar^ too high) lliat fhd 
number of' ihhabitants in Lond$n cannot be 
{o great as even 20 time* ^j the deaths* And 
this is a conclufion which, I believe, ^y^try 
one wha will beftow dUe atte^itidrt on what 
has been faid, will fiftdhinlfelf forced to re*» 
ceive. It will not be amifs, howevef*, td 
confirm it by thfe fbUewitlg fo0, the know- 
ledge of which I owe t* th« pai'ficular tn^ 
quiry and kind information df Mr- HoTfiSf 
fhe ingenious mafter of the' Rdyal Mdthetoa* 
fical School in Ghrift-GhUrl^b Mofpitd.-^ 
The average of kds 'm this fchool ha?^ for 30 
/ years 
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years paft, been S31. They are admitted at 
jail ages between feven and eleven i and fevir 
ilay beyond i6» They ^re, therefore, in gfr- 
neral> lads between the ages of eight andf i6. 
They ha.ve better accommodations than ic 
can be fuppofed children commonly have 5 
and about 300 of them have the particular 
advantage of being educated in the country* 
In Xuch circumftances it may be tvell reck- 
oned that the proportion of children dying 
annually, mufl be lefs than the general proi- 
portion of children dying annually at the fame 
ages in London. "^-Hiht fa<ft is, that, for the 
laft 30 years,,! It have died annually ; or one 
in jOy. 

According to Table XIII, one in ^3 dies 
between i o and 20, and one in 70 between 
eight and 16. That Table^ therefore, pro«* 
bably, gives the decrements of life in London^ 
at "thefe ages, too little, arid the numbers of 
the living too great : And, if this is true of 
thefe ages, it muft be true of ail other ages 
under 20 ; and it follows demoriftrably, in 
-conformity to' what was before (hewn, that 
more people fettle in London after 20, thaathe 
quarter I have fuppofed ; and that from 26 
to at leaft 30 or 35, the numbers of the living 
are given too great, in proportion to the de- 
crements of life. 

; In this Table the numbers in the fecond 
column are doubled at 20, agreeiibly to what 
jeally happens in London > and the fum of 

the 
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the numbers in this column diminifhcd by 
half the whole number of deaths, gives the 
expeSlation of life, not of a child juft bom, 
as in other Tables, but of all the inhabitants 
of London at the time they enter it, whether 
that be at birth, or at 20 years of age. The 
txpeSlationSf therefore, and the values of Lon-- 
don lives under 20, cannot be calculated from 
this Table. But it may be very eafily fitted 
for this purpofe by finding the number of 
births which, according to the given decre- 
flfients of life, will leave 494 alive at 20 ; 
and then adapting the intermediate numbers 
in fuch a manner to this radix, as to preferve 
all along the number of the living, in the 
fame proportion to the numbers of the dead. 
.This is done in the 14th Table in the Ap^ 
pendix ; and this Table may, I fancy, be re- 
commended as better adapted to the prefent 
ftate of London than any other Table. The 
values of lives, however, deduced from it, 
are in general nearly the fame with thofe de- 
duced by Mr. Simpfon^ from the London bills 
as they flood 40 years ago. The main dif- 
ference is, that after 52, and in old age, this 
Table gives them fomewhat lower than Mr. 
Simpfon*s Table. 

It has fufficiently appeared, what judgment 
we are to form of the values of lives thus 
deduced. During the greateft part of the 
interval of life, in which the annual recruits 
that keep up London come to it, thefe values 

err 
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err on the fide of excefs : and dftcr that in^ 
terval, they err^ perhaps, a little on the fido 
of defeSi {a) on account of retirements from 
London in the laft ilages.of life« 

The 

[a) I have not taken into a<fcouht the e(Fe£l of itiigra- 
tionsyr^OT towns, on Tables formed in the manner I have 
explained ; becaufe, towns in general being kept up by 
xecruits from the country, the fltiigratibhs^^m them ar« 
of little confequence, compared with the migrations U 
them. — Thus ; in Loi^dok, it appears &om the much 
greater number of deaths between 40 and ^6, than iii > 
any other equal interval of iife after 16, that more peo-s 
pie come to it than leave it, at every age between zo and 
fO. After 50, it is probable, that the contrary happens; 
But, it fliould be coniidered, that emigrants from Lon- 
don after 50, are chiefly perfons who, having got for- 
tunes in bufinefs, chufe to leave off, and to fpend the 
latter part of their lives in country retirements. Bat 
how few are thefe compared with the multitudes wHo, 
tho' polleired of good fortunes, never retire ; and with 
the bulk of the inhabitants in lower ftations, who neveif 
can be able, without the greateft inconveniencies, to quid 
the fettlements by which they are fupported ? It is^ how^ 
ever, likely, that retirements from London are now 
more numerous than they ever were j and that they have 
fame efFe£t on the bills of mortality, and on Tables formed 
from them ; by caufing thefe Tables to giv^e the numbei; 
of the living tgo little, in comparifon with the dicrementi 
of life, at every age, from that at which the migration^ 
io znifrom LoNpoN become equal, to the age at which 
the latter ceafe.-— To explain this ; let us foppofc, that 
Done fettle in London after 50 ; but that, between 3^ 
and 50, as many come to it as retire from it at all ages 
iifter 35 ; and that thefe retirements ceafe at 76. In this 
cafe, the Tables will give the proportion of th<^ living 
to the decrements of Kfe too high 'till 35. At 35, thisi 
proportion will be given rigl;it. Jfttr 35, it wiH begin 
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The number of inhabitants in London may 
alfo be learnt from what has been offered^ 
more nearly than by any method which has 
been hitherto taken. It cannot, it has been 
fliewn, exceed 20 times | the number of an- 
nual deaths. Could, therefore, the annual 
deaths be afccrtained, we (bould know the 
number of inhabitants within pretty narrow 
limits. But the omiilions in the bills are 
fuch, that it is not poilible to afcertain, with 
exadnefs, the annual deaths. Dr. Braken- 
ridge fuppofed thefe omiflions to amount tp 
2000 annually. The refult of a very minutQ 
enquiry by Mr. Maitland is, that in the yev 
1729, they amounted to 3038. But they 
are probably now much more confiderable, 
than either of thefe writers have reckoned 

to be given too \ovif ; and this error will increafe 'till 50 \ 
from which age it will decreafe gradually 'till it vani&ea 
at 70: And after 70, the Tables will be cxaftly rigbc 
again.— This is the cxad ftate of the effeft of retire-; 
ments from London^ on the London Table of Obfervations, 
But this efFed appears, indeed^ to be tnconfiderable \ for, 
after 50, the valuer of lives by the London Table^ arc* 
continually approaching nearer and nearer to the (kme 
values by other Tables ; which coufd not happen were 
retirements attended with any gnat efFedh— ^It is proper 
to add, that in fumming up, as above explained, the 
numbers of the living, in order to find the nuo^ber of 
inhabitants in London^ the circumftance that thefe num- 
bers may be too fmall for fume years after 40 or 50, in 
confequence of retirements, is, undoubtedly, much morQ 
than bdlauced by their being givenc too high betw^cA %(k 
Jmd40. 

" 7' . them 
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them [a). Let them be 6000 1 and the num« 
ber of inhabitants will be 601^750 at moft. ' 

All the preceding Obfervations are, it is 
plain, applicable to bills of mortality for 
towns in general j and point out the way of* 
deducing from them genuine Tables of Ob-i^ 
iervations, which (hall give the true proba- 
bilities and values of lives, and the true num-* 
Jber of inhabitants^ in the town whofe bills 
are given. -^^I (hall beg leave to confirm and 
illuftrate this^ in the particular cafe of the 
town of Northampton^ 

In this town, containing four parifhesj^ 
namely, AH- Saint s^ St. Sepulchres^ St. Giles ^ 
and Sti Peter ^^ an account has been kept ever 
fiuce the year 1741* of the number of male^ 
and females that have been chriftencd and 
buried (DifTenters included) in the whole 
towni And in the parifli oi All-faint Sy cpn- 
taining the greateft part of the town^ an ac- 
count has been kept ever fince 17351 of the? 
uges at which all have died there^ 

In 1746^ an account was taken of the num- 
ber oihoufeSi and of inhabitants in the town. 
The number of heufes Mras found to be 1083 j 
and ih^ fi}xtvi\^x oi inhahitants K^i^t.^^lw the 
parifhes bi AlUSaints and St. Giles^ the num- 
Dcr of male zx^ female beads of families, y^r- 

{a) Vid. Preface to a Collcaiph of the Bills of Mor- 
tality fspm 1657 to 1758, p. 4, ijc 
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^ants, lodgers, and children^ were particukriyr 
diftinguifhcd.— The beads of families were, 

707 males ; and 846 females. Children^ 

males 624; females 759. — Servants, males 
203; females 280. — Lodgers, males 137; 
females 287, — In St. Peters, males 99; fe- 
males 129. — In St. Sepulchre's, adults 638 ; 
children 427. In this parifh the fcxes were 
not diilinguilhed. 

The Chrijlenings and Burials in the whole 
town for 28 years, from 1741 to 1770, have 
been as follows. 

ChriftcnedjJ?^^^^36iJ 4649— Annual medium 155 

^^''^ { rim? 28$8 } 5747-Annual medium 191 

In the parifli of j^-- Saints, from 1735 to 
1770, or 36 years, 

Chriftened{J?5j^^^ J^3jJ 3242— Annual medium 90 
Buried I ^^^^ Jg5 J J 3690— Annual medium 102^ 

Of thefe died. 

Under 2 years of age — 1 206 

Between 2 and 5 -— 276 

Between 5 and 10 -— 155 

Between 10 and 20 — 155 

Between 20 and 30 — - 297 

Between 30 and 40 — 257 

Be- 
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Between 40 and 50 — 

Between 50 and 60 — 

Between 60 and 70 — 

Between 70 and 80 — 

Between 80 and '90 — 

Between 90 and 100 -^ 

Total 3690 



A Table formed from thefc data in the 
manner of Table XII 5 or, on the fuppofition, 
that all who die in Northampton were born 
there, would give the expectation of a child 
juft born 28.83 years; or, the proportion of 
the inhabitants to the annual deaths, as 28.83 
to I, It has been (hewn, that this propor- 
tion, in a place where the burials exceed the 
births, muft be greater than the true propor- 
tion of the number of inhabitants to the an- 
nual deaths : And this appears to be the real 
cafe. For the bills ftiew, that, from 1741 
to 1750, or for 10 years, about the time 
when the number of inhabitants was 5136, 
the annual medium of burials was 197.5; 
which, multiplied by 28.83, gives 5693; or 
a 9th part more than the true number. 

A Table formed in the manner of Tabic 
XIII, would give the proportion of inhabi"^ 
tants to the annual deaths, as 26.41 to i ; 
and this makes the inhabitants 5216; Or 
very near the true nuniber. 
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The IVth Tablcy in ihz Appendix ^ is forniw 
ed in the fame manner with Table XIV, for 
Jjondon : And this is the genuine Table of 
Obferyations for Northampton, from which 
may be calculated the true probabilities and 
values of lives, at all ages, in that town. 

At Norwich, bills of mortality, of the 
fame kind with thofe in London and Norths 
ampton, have been kept for many years. I 
have been favoured with acopyof thefe bills 
for 30 years, from 1740 to 1769. The an- 
nual medium of cbrijienings^ during this pe-?- 
riod, has been 1057 (tf), of burials 1206. 
And from hence, together with the account 
of the numbers dying in the feveral decads 
of life, after ip, I have formed Table Y^ 
which (hews the tr^e probabilities of life ia 
this town, 

{a) In this regifter all that die before baptifm, and 
alfo all that are born and die among ^ahrsy Jews^ $:c, 
^re omitted. There are alfo feme other omiflions ; and 
the tru^ annual medi^um of births and burials mud be 
greater than they «te given in the bills. But this will 
have no efFeft on a Table of Obfcrvations, fuppofing 
the pr$porlions of the births to the burials, and of the 
numbers dying in the different ftages of life, given right. 
r-It is proper I fliould mention further here, that thefe 
bills give only the whole number of children dying un- 
der 10, without fpecifying'the numbers dying under twQ 
years 6f age, between 2 and 5, and between 5 and 10, 
as in dther bills. I have, therefore, in farming the Ta* 
ble for NORWICH) fuppofed the proportions of thefe num<» 
f)er5 the fame that tht7 are at Northampton, 

Th9 
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The following particulars fecm to dcfcrve 
notice here. 

Firft. Had thefc Tables been formed 
from the Northampton and Norwich 
bills, for no longer time than any i o years 
taken together, of the periods I have men- 
tioned; they would have given the values 
of, lives nearly the fame. Thefe Tables, 
therefore, are founded on a fuflicient num- 
ber of Obfervations ; and it appears, that 
there is an invariable law which governs 
the wafte of human life in thefe towns.— 
The fame remark might be made concern- 
ing London {a). See p. 256. 

Secondly. An account was taken at 
Shrewsbury, in 1750, of ihQ whole num- 

{a) Some haire entertained a vtry wrong notion of the 
imperfeflions in the London bills. They do, indeed, 
give the whle number of births and deaths much too lit^ 
tie ; but the conelufions with refpefl to the probabilities 
of life in London, and the proportion of inhabitants 
dying annually, depend only (agreeably to the obferva- 
tion in the laft note) on the proportions of the numbers 
dying in the ieveral diviftons of life ; and thefe are given 
Tight in the Lonpon bills. — For firft. There feems no*^ 
thing in this cafe, that can be likely tocaufe the deficit 
lencies in the bills to fall in one diviuon of life more than 
in another : But what decides this point is, that thefe 
proportions, as given by the bills for any ten, or even any 
£ve years, come out nearly the fame with one another; 
and always very different from the proportions given by 
other bilfs.^-There are no other variations, than fuch as 
mufl: arife from the flu£luations of London, as to in- 
creafe and decreafe ; and aifo from fome improvements 
in its ftate, which have lately taken place. See Eifay L 
p. 19;, 192, 2p4, 
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ber of inhabitants ; diftinguifliing, particulaF* 
ly, the number at the age of 21 and-up-r 
wards.- — X^c former humber was 81411 
and the latter, 5 187.^— According to a Ta- 
ble formed for^ Northampton, in the fame 
manner with Table XIII, for London, the 
whole number of the living is to the num? 
ber of the living at 2 1 and upwards, as 26,41 1 
to 16,586; that is, as 8141 tp5ii3.! — Ae- 
cording to a like Table for Norwich, thefe 
numbers are to one another, as 24,500 to 
15,6^0 J that is^ as 8141 to 5210. — Thefe 
Tables, therefore, give the proportion of the 
whole number of iphabhants, to the number 
of the living at 21 and upwards^ almoft exr 
aftly the fame with the true proportion, as. 
it is at Shrewsbury {a) : And this affords a 
kind pf demonftration of the rectitude of tbg 
principles oi> yvhiph tjxefe Tables haye been 
formed. 

IntheparifliofHoLY-Ci^ossnearSHREWSr 
BURY, an acpou|it w^s taken in 1760 an4 

{a) The annual medium p{ births at Shrewsbury, 
for 7 years, from 1762 to 1768, was 301 ; of burials 329« 
It appears,' therefore, that one in 24I: of the inhabitants 
^ic annually. But it fliould be remembered, that in 1766^ 
the fnniall-pox and meafles increafed very much the mor- 
tality in this town ; and I find alfo, that, fince 1750, ^ 
nurfery iot foundlings from Loi^poN, ^as ellabliihea here ; 
and tha^ in 1768 this nurfcfv contained 660 chfld|rcn and 
ifervants. It fcems, therefore, probable, that the true 
medium of buriajs about the year 1750, muft have been 
Jefs than 329 ; apd that the propcttion of inhabitant^ 
iving annually, may not be much greater than it is at 

■^ ORJHAMPTONi Or I in 26.|J.I. 
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1770, of the wJboIe number of inhabitants ; 
diftinguifliing, iotA times,, the number at the 
age of 70 and upwards ; and the /a/i time, 
the number at 10 and upwards ; And I find, 
that a Table formed from the Re^ifter of this 
parifli, mentioned p. 193, 194, gives, like wife, 
thefe numbers as nearly the fanje as could 
poflibly be expedted. 

But further.-^The number of inhabitants, 
not reckoning children, in the pariftics oi St^ 
Giles an/d AllSaintSy Northampton, was, 
in 1746, 2460; and iht whole number of in- 
habitants in thefe two parijhes was 3843. 
See p. 259--?rTrIn the account I have received, 
the particular age at which the limit of child^ 
hood was fixed in taking this furvey^ is not 
mentioned ; but there is fufficient reafon to 
believe, that it was 2 1 t And, taking this for 
granted, the number of inhabitants, not chil- 
dren, will come out, (by fuch a Table for' 
Northampton, as Table XIII for Lon- 
don) 2414; pr, nearly the fame with the 
number really found in thefe parifhes.— Had 
this number been computed, from a Tabic 
formed for Northampton, in the manner of 
Table XII, Appendix j it would have come out 
only 2 1 76. Tbis remark is applip^ble to the 
Table for BreJla^Vy formed by Dr. Halley^ 
compared with the fame Table;^ correfted for 
^11 the ages under 20 (^), by the rule, p. ^51, 

the 

{a) I have given Dr* Halkfs Table in the Appendi^p 
juft as he ffamed it. A cqrrei£lio|i of it might be noad^ 
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The neceflity^ therefore, of that cor^eAion is 
verified by fads ; and it appears, abundantly, 
that the Tables I have given for North- 
ampton and Norwich may be depended 
on. 

But, thirdly. In comparing thefe two Ta^ 
bles, it may be obferved, that there is a dif- 
ference between them in favour of North- 
ampton, y^w^r dying there in childhood, 
and more in old age. The fame would be 
found to be true, were the Northampton 
Table to be compared with a eorreded Bres- 
LAW Table. It Jtppears, therefore, agree- 
ably to what might have been expeded, that 
Northampton, being a fmall town com- 
pared with Breslaw and Norwich, is lefs 
unfavourable to health and longevity. The 
difference, however, is not confiderable. Af^ 
tcr the age of 20, there is a ftriking confor- 
mity between all the three Tables, which 
gives them great weight and authority. 

Further. It ought to be particularly not- 
ted, that thefe Tables prove the decrements 

from the proportion of births to burials, mentioned p. 244, 
And it would then appear, that a 25th part of the inha- 
bitants at Brejlaw die annually ; and that half the num^ 
ber born die there under fix, as well as at Norwich, This 
Table, as we now have it, makes half live to 16 > but 
the account mentioned in the note, page 245, (hews thi^ 
not to be the trulh. It likewife makes the number of 
inhabitants at Shrewsbury, above the age of 21, to be 
472P.5 and in the pari(hes ofy///-54/«/j and St, Giles^ in 
Northampton, 2230. It gives, therefore, thefe num- 
bers wrong; whereas, as obferved afeove, a correfted 
Table would give thc/n true. 

of 
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of life in moderate tawnsy to be nearly equal 
thro* moft of its ftages. At Northamp- 
ton it appears that, of a given number of 
pcrfons alive at ao, <he fame number die 
every year 'till 78, without any interruption 
worth notice, except between the ages of 
30 and 40.-^A like uniform decreafe in the 
probabilities of life appears in the Breslaw 
and Norwich Tables ; but not fo remark- 
ably. It was this circumftance in the Bres- 
law Table, that led Mr. De Moivre to the 
Hypothefis, defcribed in p. 2, and fo often 
mentioned in this work.—- The values of lives, 
I have faid, deduced from this Hypotbefis, 
agree fo nearly with the fame values deduced 
immediately from the Tables, that itisfcarce- 
ly worth while to diftinguifh them. But that 
every one may be able to judge of this for 
himfelf, I have calculated {a) the following 
Table. 



yalae of a life 
^ the age 



12 

20 



)leckon- ^ 
sng in- 6 
tcrcft at AQ 
4 /"• ^ 



50 
60 

70 
7S 



Bjr Srtjlam 


By Norwieb 


By Ncrtbamf- 


Tabic 


Table. 


un Table. 


17.617 


17.48 


17.20 


16.49 


16.41 


15-93 


14-77 


15.15 


14.85 


12.90 


13-36 


13.10 


10.87 


H.I3 


11.25 


8.5a 


8.54 


9.02 


5-59 


5-99 


6.26 


4.21 


4.86 


4-79 



By Mr. De Mri- 
vrt'i UjpMbefo. 

16.69 
15.89 
14.68 

13-19 
11.34 

9.01 

6.06 

4-29 



{a) Every calcalation of this kind may be made without 
giach labour, by a rule explained in note (O) Appendix. 
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It may be obfervcd in this Tabic, that the, 
values, by the Hypothefis^ come nearer to the 
true values by the Northampton and 
Norwich Tables, th^n by the Br esl aw 
Table } and alfo, that, before the age of 60, 
they are all much higher than the values for 
the fame ages in London by Table X ; the 
inhabitants oi London^ (as Mr. De Moivre ob- 
ferves) being *'for caufes {a) too well known, 
** more (hort-lived than the reft of mankind." 
••—The Hypothefs^ therefore, is by no means 
applicable to London lives. It is proper to 
add, that neither can it be applied to the va- 
luation of Country lives. — It appears, from 
the regifter of the parifli of Holy-Crofs (^), 
that the expeSlations of lives there are much 
greater than the expeBations by th^ Hy pot hefs. 
■•—The expeSation ihtxt of a life {c) 
At 20 is 38. By Hypotb. 33. In Londi 28.9 
27 33.9 29.5 25.1 

30 32 28 23.6 

40 25.7 23 19.6 

50 20 18 16 

60 14.5 13 12.4 

70 10 8 8.8 
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SceEffay I. p. 193, 194. — I have In the Supplement 
given the Table of Obfervations from whence thefc con- 
clufions are deduceii In p. 263. a fa£l is mentioned, 
which feems to prove, that 20 years is a period long 
enough to afford data in this cafe of fufficient authority. 
It Is, however, certain, that the fame regifter continued 
10 or 20 years longer^ will afford data niorc to be <Jc- 
pen^ed pn, 

From 
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From this comparifon it appears, that the 
Hypotbefis^ from 20 to 60, gives nearly the 

medium 

(r) The expectation of a child juft born in this parifliY 
is 33. At Northampton, 354. At Norwich, 23I. 
In London, 18. — In this pariih, i in 11 dies at 80, aad 
upwards. In Northampton ; i in 22. In Norwich 5 
I in 27. In London ; i in 40. See Effay L p. 202. 

I will add, that the probabilities of life here, appear to 
be much the fame, with the pr6babilities of life among 
the minifters and profeflbrs in Scotland. — This is a i^& 
of fome confequence ; and, therefore, I (ball beg leave 
to give a brief account of it« 

The mean age at which the minifters and profeflbri 
enter into benefices and profeflbrflHps in Sxotland^ is reck* 
oned to be 27. Their number is 974, The eftablilh- 
ment among them for providing for their widows, begua 
on the 25th of March 1744 ; from which time to Novem^ 
ber 22, 177OJ 774 have died : That is ; 29*07 annually; 
6r I in 33 j.. The expeSfatUn^ therefore, of a life among 
them, at the age of 27, is 334. ; which is nearly theiame 
with the ixpe^iation^ as given above, of a life of the fame 
age in the pariih of Hsfy^Crcft ; and 34. years more, than 
the expe£iation of the fame age by Tables III, IV and V, 
•-^Now, the expeSiatim at a given age, being compofetl 
of all the probabilities of life from that age to the extre^ 
mity of life ; there arifes from hence reafon for conclude 
ing, that the probabilities of life among the miniflers in 
Scotland^ cajinot differ much in any part of life, from 
tbofe in this pariih.'-^But there is another iz8t that con- 
firms this obfervation* 

The annual average of weddings among the miniftera 
and profelfors in Scotland, for the laft 27 years, has 
been 31. The average of married perfons among them^ 
for 17 years, ending in 1767, had been 667. This num- 
ber, divided by 31, gives 214-9 the expeSfation of marriage 
aqiong them ; which is above 2^ years more than the 
ixptSfation of marriage would be, by Dr. Halleys Table^ 
on the fuppofition, that all ift,.2d and 3d marriages may 
be juftly confidered as commencing, one with another, 
fo early as the age of 30.— -The expeiiation of two equal 
4 j^ini 
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medium between the exfeSlatians of London 
and Country lives; and for this reafon itii 
excellently adapted to general ufe.— ^After 60^ 
the expeSlations and values of lives in London 
approach nearer and nearer to the expeBations 
and values of lives in Northampton^ Norwich^ 
and Brejlaw i 'till, at 70, they come to be 
^Imofl the fame. This is a circumflance 
which, I believe, has not been attended to t 
And it is the more furprifing, as there is nc^ 
caufe known, which can produce any error 
in the values of lives after 60, deduced from 
the London Table, except migrations from 
London-, and the efFedt of thefe muft be to 
dimtnijh thefe values • 

The following obfervations will> perhaps^ 
jM:count for this. 

It has been proved, that at lead half the 
Inhabitants of London, turned of 20 years 
of age, are emigrants to London from th6 

joint lives is to the expe^ation of ^JingU life of the fami^ 
age, as 2 to 3, by note (L) Appendix. It follows, there- 
fore, that among the miniiters in Scotland^ the txp^Bathii 
o^ z, Jingle life at 30, cannot be lefs than 32.25. Moft 
probably it is more ; on account of the later commence- 
ment of marriage in the fituation of the Siotch mini- 
fters. — I reckon alfo, that 27 muft be lefs than the meaa 
age at which they enter their benefices and profeflbrfliips j, 
meaning by it, not the age on each fide of which equal 
numbers enter; but the age at which, the excef^ of the 
interval of time taken to enter on one fide, is j«ft fuqh as 
to compenfate the greater numbers who enter on the oth^r 
(de. See the conclufion of note (P^ Appendix* 

country4 
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country. So great a change as that, from 
the country air and modes of life, to the air 
and modes of life in London^ muil be parti-* 
cularly hurtful to thefe pcrfons ; and, there- 
fore, (except infants) it is in them, probably, 
that the pernicious influence q£ London on it& 
inhabitants chiefly takes place. They come 
in at every age 'till near 50 5 and this is the rear 
fon why the deaths continually increafe ia 
London 'till that age ; but, after that age, the 
inhabitants confifling chiefly of pcrfons, who 
(like men ufed to drink) have httnfeafonedto 
London^ or with whom it does not happen 
particularly to difagree $ the number of deaths 
becomes lefs, and the values of lives begin to 
approach nearer to the common ftandard ia 
fmaller towns. 

There is one more faft which I (hall here 
take notice of; and which defcrves more at- 
tention than has been hitherto beftowed upon 
it. I mean ; " the difference between the 
^* probabilities of life among maies and Je^ 
** tnales^ in favour of the latter." 

From the account in p. 260, it appears, that 
at Northampton, tho* more males are born 
than females^ and nearly the fame number 
die ; yet the number oiXivxn^ females is greater 
than the number of males^ in the proportioa 
of 2301 to 1 770, or 39 to 30. This cannot 
be accounted for, without fuppofing, that 
males are more (hprt-lived ih^n females. — One 

obviou? 
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obvious reafon of this faA is, that males arc 
more fubjedt to untimely deaths by accidents 
of various kinds ; and alfo» in general^ more 
addicted to the exceffes and irregularities 
vrhich fhorten life. But this is by no means 
the only reafon. For it (hould be obferved, 
that at Northampton the number of^- 
^^Af children was, in 1746, greater than the 
number of male children, in the proportion, of 
759 to 624.— The greater mortality of males, 
therefore, takes place among children* — But 
this, together with the greater mortality in 
general of males at all ages, will more parti- 
cularly appear from the following recital of 
fads. 

In the parifh of Hofy- Crofs, Salop^ the inge- 
nious Vicar, Mr. Gorfuch^ in 1760, and agaio 
in 1770, took the number of male and fe- 
male inhabitants turned of 70. In 1760, the 
number of females turned of this age, was 
35; of males, 8. In 1770, thefe numbers 
were, females^ 35 1 males, 26. And for the 
laft 10 years, 11 out of 365 have died be- 
tween the ages of 85 and 102; and they 
were all females. 

At Berlin, it appeared, from the accu- 
rate account which was taken of the inhabi- 
tants in 1747, and which has been mentioned 
in p. 224, 225, that the number oifemale citi^ 
zens exceeded the number <£male citizens, in 
the proportion of 459 to 391 : And yet, out of 
this fmaller number of males^ more had died 

for 
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for 20 years preceding 175I1 in the propor* 
tion of 19 to 17 {d). 

At Edinburgh, in 17431 the number of 
females was to the number oimales^ as 4 to 3 ; 
(See EiTay I. p. 2 1 5) but the females that died 
annually^ from 1749 to 1758, were to the 
maksy in no higher proportion than 3t to 3, 
Before 17499 the bills gave the totals of bu- 
rials, without diftingui(hing them into the 
totals of males and females dying every, yean 

Mr. Kerjebqom^ in his Effay on the num- 
bers of people in Holland^ informs us, 
that from the Tables of affignable Annuities 
for lives in Hol|.and, which had been kept 
there for 125 years, wherein the ages of the 
perfoDS dying are truly entered ; it appears, 
that females have, in all accidents of age, 
lived about 3 or 4 years longer than the fame 
number of males. See Philofopbical Ttranf^ 
anions abridged. Vol. IX. p. 326. 

In Volume the 7th of the Philofopbical 
Ttranfa&ions abridged. Part IV, p. 46, &c. 
there is an account of the numbers of maU . 
and female ftill-born children and chryibms, 
and of boys and girls under 10, of married 
men and married women, and of widows 
and widowers, who died for a courfe of years 
at Vienna, Brejlaw, Drefden^ Leipfc^ Ratifiont 
and fome other towns in Germany, 

(tf) Vid* Sufmkh^ Gottlicbe Ordnw^gy &c. where a mi- 
nute account is^iven of the number of males and females 
at Berlin in 1747 > ^"^ ^^^^} ^^ ^^ numbers of each 
fex that had died from 1722 to I7S0, 

T He 
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Hp that will t^e the pains to exatnino 
thefe accounts will find that, though in theife 
towns the proportion of males and females 
born is no higher than 19 to i8> yet the 
proportion of boys and girls {a) that die is 
8 to 7 i and that, in particular, xlti^fiill-born 
and chryfom tnales^ are to th^ ilill-born and 
chryfom females^ as 3 to 2. 

In thefe accounts it appears alfo, that of 
7270 married perfons who had died in thefe 
towns (^), 4336 were married men^ and but 
2934marriedw(^;»^//; that is, /i&r^^ married w^« 
died to two married noomen.-yAxi all Pome- 
rani a, during 9 years, from 1748 to 1756, 
there died 13^556 married men, and 10,007 
married women; that is, nearly 15 to 11^ 
SufmilchfGottlicheOrJnung^voi. i. tables, p.97« 
The fcheme for making prov;fion for the 
widows and orphans of the miniflers in 
ScoTLANDj has obliged them to keep an 
account of the number of weddings among 
them, and the number of widows left anr 
nually ; and it appears, from the reports of 
the trujiees for carrying this fcheme into exer 

{a) In the accounts from Brefiaw it is particularly 
mentioned, that by hoys and girls s^re meant children to 
10 years of age, of whom, for 8 years from 1 717 to 1725, 
jeven males died io fix females, eaclufiveJy of they?/7/-i^r« 
and chryfoms. 

{b) In Brejlaiv alone, for the eight years mentioned in 
the lad note, 1891 married men died, to 1196 married 
women 5 that i» 5 to 3. 

7 pution, 
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cutiOn, that the annual medium of weddings 
(^), is (as obferved in the note, page 269) 
31, And the annual medium of widows, 

• who have come upon the fchemc for 27 year§, 
•is 194. X Of 3 1 marriages then contra(^ted an- 
•nually, 194 become extind by the deaths of 
.hujbands ; and but ri .8 by the deaths oi wives. 

• That is; among the minifters and profeflbrs 
iji Scotland, 20 married men die to 12 

, married women ; or 5 to 3. It appears, there- 
.fore, that there is the chance of 3 to 2, iand 
m fome circumftance« even ?i greater chance, 
that the woman (hall be the iurvivor of a 
marriage, and not the man^ In order to ac- 
count for this by the difference of age be- 
.tween men and their wives, this difference 
ought to be at leaft 12 years [k). That isj 
/uppofing the mean age at which women 
marry to be 23, the mean age at which men 
marry ought to be 35. But this leems tp 
exceed the bounds of credibility ; and, there- 

{a) The annual medium of weddings, among the mi- 
l^iilers admitted to benefices, has been, for 27 years from 
'the commencement of the fcheme, 27. Besides thefe, I 
find there have been 4 weddings annually among them, 
lfefor0 admiflion to benefices, l^ht whole annual medium, 
therefore, is |io more than 31, 

(i) The chance of furvivorfhip between two perfons 
^ged 21 and 34, is nearly 3 to 2 in favour of the former. 
There is the fame chance of furvivorfhip. between 25 
Smd 37 ; and 28 and 39. This may be learnt from Pro- 
blem XVi, in JVir. JU( Moivre\ i'reatife on Life-An^ 
mtJeu " - . 

T 2 ^ forc^ 
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fore, very prbbably, the greater mortality of 
males muft operate in this cafe. 

It is further obfervable in the accounts from 
Germany^ to which I have referred^ that the 
number of widows dying annually, is four 
times the number of widowers {a) ; and, as 
widows are certainly^ one with another, feve-* 
ral years younger than widowers % it may be 
concluded from hence, that the number of 
the former in life together could not be lefa 
than five times the latter.^-^This faA is like«* 
wife confirmed, by the obfervations which 
have been made among the minifters in Scot-* 
land. In 177c, the number of widows in 
life, derived from the whole body of mini- 
ilers and profei^rs, was 380 ; but the num^^ 
bcr of widowers among thqm has, one year 
with another, been fcarcely 90 ; that is, not fb 
much as a quarter of the number oi widows."^ 
It may be eafily feen, and it would not be dif* 
fieult to demonilrate, that neither the greater 
number of perfons left widows, nor any pro*^ 

{ci) In Drifdm alone, the number of widows who died, 
in four years, was 584. The number oftviikwirSj 149, 
That if; 4 to i.«^At Wittenberg, during 11 years, 
98 widowirs died, and 376 widows.'^Pit G0THA9 auring 
20 years, 210 wiawirs and 760 widows. S^fmilch^s Got* 
tlfthe Ordnung^ Vol. II. p. 273. — In the country, on ac- 
count of a lefs di0!;rence between the ages of hufbands 
and wives and more early marriages, the desiths of widow* 
grs and widows come nearer to one another ; for in Po- 
MEi^ANiA, during the 9 years mentioned in p. 274, the 
widofivirs that died wei^ 41 1, the widows 1553 ; or 2 to 5. 
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- bable fuppofition concerning the greater fre-^ 
quencjr of marriages among widowers, can 
completely account for thisi without admit* 
ting the gttattr m&rtdiity of /w/f<r.»*This* 
therefore^ appears on the whole to be a fadt 
well eftablifhed \ And it follows from it^ that 
in order to calculate the values of Life-^An^ 
nuitks and ReverJioHs with exa^nefsi there 
ought to be diftm<a Tables of the Pfobabili* 
ties of life for males zndftmaks. All that is 
neceflary to obtain the proper datm for form<- 
ing fuch Tables is> that the fexes as well as 
the a^esof the dead ihould be fpecified in the 
bills I and this is an improvement of our 
bills (a) of mortality which would give Jittle 
trouble^ and which, therefore^ I hope> will 
be ibme titote or other made» 

It has been obferved^ that the author of 
nature has provided, that more males (hould 
be born thsainjemaies, on account of the par* 
ticular wafte of ma/es, occasioned by wars and 
other caufes. Perhaps it might , have bee A 
t>bferved with more reafon, that this provi* 
iion had in view, that particular weaknefs 
-or delicacy in the conftitution of males# 

(a) This improvemeot would be rendered more com'* 
p]ete, by diftineuiibitig the maks that dle^ under the de^ 
nominations 01 maYried nun^ toid^wers^ and batchekrs | 
and ^e females y under jthe denominations of married u;fi'* 
mefij mdouiSy and virgiru^^^Thc ufe I have made of fonve 
accounts of this kind which have been kept in Getmany^ 
ihews that this would be of confiderabk fervice. 

T 'I which 
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which makes them more fubjcA to mdrta-*- 
lity ; and which, confequently, renders it ne*» 
ceffary, that more of them Ihould be pro- 
duced, in order to preferve in the world a 
due proportion between the two fcxes. 

In thfe courfe of this Eflay, it has often 
iippeared, that I have been particularly in- 
debted to an information which I have re- 
<:cived from Northampton,— I fhould be 
inexcufable, did I not'mention, that I owe 
this information to Mr. Lawton^ an ingeni- 
ous gentleman in that town, who has pre^ 
Served the bills of mortality there with much 
care, and been very obliging in communicat- 
ing them to me, — It is much to be^defired, 
that like accounts were kept in every town 
^and parifti. * It would be extremely agree- 
jable to learn from them the different rates 
of human mortality in different places, and 
:the number of people and progrefs of popur 
lation in the kingdom. The trouble of keep- 
ing them would, be trifling; but the inftruc- 
tion derived from them (j), would be very 
important. — -I have already pcopofed one im* 
provement of fuch accounts. I will add, that 
they, would be ftill more ufeful, did they give 
the ages of the dead after iq, within periods 
qifve, inftead of ten years. — During every 
period, fo (hort ^sfve yeaVs, the decrements 

(tf) Sec Effiy'i; p. ^10, 211* 
/^ . < ' pf 
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nt bf life may, in conftrudiog Tables, be faftly 

5^ taken to be uniform. But this caiin6t be 

Jt: fcqually depended on, in periods fo long as 

^ ten yfears. 

There iS yet anbthet improvertient of thefe 

ikccounts,^ which I fhall take this oppOTtunity 
fc to mention. They fhotlld contain- not only 

1; a lift of the diftempers df which all die, like 

v: that in the London bills ; biit they ihould fpe- 

K tify particularly the numbers dying of thefc 

L diftempers, in the fcveral divifions of life (^i); 

it Accurate regifters of mortality kept in thi* 

J manner, in all parts of the kingdom ; and 

I compared with records of the feafons, and of 

t the tveather^ and with the particular circum- 

ftances which difcrimiriate different (ituations^ 
% might contribute, more than cah b^ eafily 

>: imagined, to the increafe o£*pA^al knovf-^ 

f ledge. — But to proceed no farther in thefe 

Obfervations ; I fliall now beg leave to fliut 
J. tip this whole work with the following ge- 

. neral reiledlion^ 

I have reprefertted Jjarticirlarly, the gi'eai 
difference between the probabilities of human 
life in towns and in country parijGtxes ; and 
froni the faifls I have recited^ it appears, that 
the fiiFtlier vi^e go from the artificid and ir^ 

(tf) Since t)ie former^ditiorls of this iirork, bills, ori 
^ri improved plan of this kind, have been alfliually cftat- 
)i[\{hH zi A^anchffier and Chefier.- ' ' ' ' 
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regular modes of living in |^eat lown^^ the 
fewer of mankind die in the firji ftages of 
life^ and the more in it$ laji Aages^ The 
lower animals (except fuch {a) as have been 
taken under human management) feem in 
general to enjoy the full period of evidence 
allotted them, and to die chiefly of old zgc : 
And were ^ny obfervations to be made among 
favageSf perhaps the fame would be found to 
be trueof them.— Death is an evil to which 
the order of Providence has fubjefted every 
inhabitant of this earth ; but to man it has 
been rendered unfpeakably more an evil than 
it was defigned to be. The greateft part of 
that black catalogue of diieafes which ravage 
human life, is the oiF*fpring of the tender* 
ncfs, the luxury, and the corruptions intro* 
duced by the vices and falife rdinements of 

(a) Calves are the only animaTs taken under our pe«' 
culiar care immediately after birth ; and, in confeqiience 
of then adminiftring to them the fame fort of phjriic that 
js given to infantSy and treating them in other refpe£k in 
the fame manner, it is probable, that more of them die 
K>on after being born, than of all the other fpecies of 
animals, which we fee in the fame circumftances. See 
the Comparative Finu of the State and Faculties of Man with 
ibofe of the Animal fferldy p. a3.--*It is, indeed, melan- 
choly to. think of the havock made among the humait 
fpecies by -the unnatural cujloms as well as the xnusy which 
prevail in poliihed focieties. I have no doubt, but that 
the cuftom, in particular, of committing infants, as foon 
as born, to the care oi fofter- mother s^ deftroys more lives 
than the (word^ famine, and peftilence put together^ 

civil 
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civil focicty {a). That delicacy which i^ in- 
jured by every breath of air, and that rot- 
tennefs of conftitation virhich is the effed; of 
indolence, intemperance and debauchery, 
v^rcre never intended by the Author of Na- 
ture ; and it is impoilible, that they (hould 
not lay the foundation of numberlefs fuffer- 
ings, and terminate in premature and mifer- 
able deaths.— Let us then value more the 
iimplicity and innocence of a life agreeable 
to nature i and learn to ctfnfider nothing as 
favagenefs but malevolence, ignorance, and 
wickednefs. The order of nature is wife 
and kind. In a conformity to it confifts 
health and long life ; grace, honour, virtue 
and joy. But nature turned out of its way 
will always punifh. I'be wicked Jhall not live 
out half their days. Criminal excefTes .em- 
bitter and cut (hort our prefent exifience ; and 
the higheft authority has taught us to ex- 
ped, that they will not only kill the bpdy^ 
but the foul I and deprive of an everlast- 
ing EXISTENCE. 

{a) The ingenious and excellent writer quoted in the 
lift note, obferves, that the whole clafs of difeafes which 
arife from catching cold, are found only among the ci- 
vilized part of mankind, p. 51.— And, concerning that 
lofs of all our higher powers which fo often attends Sit de« 
dine of life, and which is fo humiliating to human pride; 
he obferves, that it exhibits a fcene lingular in nature, 
and that there is the greateft reafon to believe, that it 
proceeds from adventitious caufes, and wbuld not take 
place among us if we led natural lives, p. 62. 
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Note (A). Sec Queftion III. Page ii. • 

L£ T E be any given expectation o£ life ; and 
^ JT^ X px will be the number of perfons 

alive at the end of x years, arifing from p perlbns 
left annually as widows, (or added annually to a 
town or focicty) at the age whofe expeSation is E» 
The maximum^ therefore, is always j>E—r. In Mr. 
De Mmvr^s Hypotbefis^ E is always 4 the difference 
between the given age and 8 6. See the note, page i\ 
and the latter end of the note in page 37. See 
likewife the beginning of the Firft Ef&y^ and note 
(L) in this Appendix, where the inveftigation of 
this rule will be given. ^ 

. It will not be amifs to give the following. ex- 
ample of the application of this rule. 

At the time of the commencement of the 
fcheme, among the minifters and profeflTors in 
Scotland, for making provifion for their widows, 
it was neceifary, that a calculation fhould be made 
of the number of widows that would be upon the 
fcheme at the end of every year, till they came to 
a maximum^ on the fuppoQtion that, (agreeably to 
what particular enquiry had fhewn to have hap- 
pened for many preceding years,) 20 new widows 
would be left every year {a). In order to make 

[a) For the lad 27 years ; that is, from the commencement 
of the fcheme to the prefcnt time, this number has been i94» 
ai mentioned, p. 275. 

this 
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this calculation, let 4 of the 20 widows be fuppoled 
to be under 32 years of age when left i and let 28 
be iuppofcd their mean age. Let the fame num:- 
ber be left betwosn $t and 39, and let 35 be their 
mean age-, between 39 and 47, 'and 43 their mean 
age ; between 47 and 57, and 52 their mean age } 
between $7 ^^d the extremity il life, and 63 their 
mean age. The number in life together, to which, 
in 10 years, 4 widows left annually at the age of 
28 will grow, is^ by the rule, (E bemg 29} 

— T— X 40, or 36.55.*-— The number alive at 

the end of 20 years, will be — *— 7— 'X 80, or 66.2* 

jflLt the end of 30 years, the number alive will be 

89 ; of 40 years, 104*82 : of 58 years 1 16 

Thefe numbers, found in the fame way, for the 2d 
dafs, (E being 25.5,) at the end of 10, 20, 30, 40^ 
and 5 1 years, will be 36.7—64.31— 84.7— •97.25-- 

ica ^For the 3d clafs, (£ being 2 1 .5) at die end 

of 10, 20, 30, 40, and 43 years, 35-34— 61.4—* 
7«.i3— 85.6*-^86-~— For the 4th clafs, (E being 
17) at the end of 10, 20, 30, and 34 years, 34.11 
*— 56.47^— 67— 68-— For the 5th dafs, (E being 
11.5^ at the end of 10, 20, and 23 years, 31.3 — > 
45.2—4 6 The whole number, therefore, coo- 
Ming of all the dafies, will come to a mammum 
nearty in 58 yeafS; and the totals in ti£r, at the end 
of 10, 20, 30, 40, 50, and 58 years, will be 
X73-37-"^93-5*— 3^4-* 3-^401^67— 41^. 

Thefe determinations fuppofe none to marry^ 
III 10 years, from 1757x0 1767, I have been in- 
formed, that but 9 widows married. Let us then 
fuppofe, that one widow of the firft clafs marries 
every year; and let all that marry, be fuppofed 
to continue, one with another, 5 years in widow- 
hood 
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hood before they marry. On thefe fuppoficions^ 
the foregoing totals willi at the end of the fame 
periods of years, be 169.23 — 282—347.5— • 
380.47—394. 

Theie calculations are made from Mr« D$ 
Moivre*s Hypothefis. Had they been made ex> 
9&\j from Pr. Hailiy^s Table, or any other of the 
Tables I have given at the end of this work, ex* 
cept the London one, the refults would have beea 
very nearly the fame. 

Twenty-feven years have now elapfed fince the 
commencement of this fcheme ; and the number 
of widows living every year have, in faft, corref* 
ponded to the laft numbers 1 have givem ^ oearlf 
z» could be eypefted^ 



Note 
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Note (B), Queftion VL Page 21. 

LE T r fignify the fam of 1 /. and its intereft, 
for one year. The value of a life, y/hofe 
complement is », being (by Mr. De Moivre on 
AnnuitUs^ 4th edition, page 14. and p. 100.) 

!!Z2 4. 2:5 4. 2i:;3 + f:^, &c, . the prefent va- 
lue of the remainder of it after two years muft be 

2ll4 + 2;^ &c. which is equal to -i X ^^ X 

5 < ^ ■ ■ < 

»~2r « — 2r* «^-2r' 

Now-^ is the prefent value of 1/. due at the 

end of two years, -r^— r is the probability that a 

life, whofe complement is », fhall continue twQ 

_ If— 3 w — 4 «— 5 ^ . , 
years, and t==r + =r- + ==— , & c. is the va-. 
« — 2r «— 2r* » — 2H 

)ue of a life two years older than the life whofe 
complement is n. And, therefore, (fince any num-* 
ber of years lefs than n may be fubftituted for two 
years) the firft rule given in this Queftion is right, 

The fame proccfs, applied to joint lives, wiU 
demonftra^e wha( is faid in the Scbolsum, 



Notp, 
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' Note (C). See Queftlori VII. Pag^ 22* 

LET the complements of any two afligncd' 
lives be » and- «. The prcfent value of the- 
firft poiBble payment of an annuity to be enjoyed 
by the life whofe complement rs «, provided iit^' 
lives continue 7 years, and the life, whofe comple- 
ment is tij furvivcs thie other afifr that term, is the 
probability, that the life of the expe&ant fhall* 
c6ntipue 8 years, and the other life 7 years ahd 

then fail in the 8th year, multiplied by r- ,or ,by 

I /. difcounted for 8 years. — The prbbability that 
the life of thci expelfant Ihall continue 8 yc^r* i$ 

«— 8 

!? — . The prolpability that the otbe^ Ijfe Ihall con- 
tinue 7 years is ^^. The probability that it ihall 



m 



continue 7 years, and fail in the Sth year; is 
^^Xir— ^~-=-. The probability, therefore, 

that the life of the expeStant fhall continue 8 years, 
and the other life continue 7 year$ and fail in the 8th^ 

is r — X -5 and the prefent value 6f the firft pofli- 

ble paytpent df the annuity fupppfed, is -^x -.' 

See The DoSrine of Annuities^ by Mr. Simpfotij 
p. 6 — 15, or his SeleSl Exercifes^ p. 315, &c. 
In like manner, the prefent value of the 2d pay- 
fnenty at the f nd of the 9th year, may be found 

to 
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■■■■■■■ ■■■■■■■ .1 ■ .1* ■■ MlW—i i>»<» 

I «— 8 7 n — Q 7 , n — lo 7 ^ 

r^ nr m nr* m nr^ fn 

^ I n — 7 »i — 7 « — 8 I n — q 

to- X ^X ' X ==r- X h==^ X 

r' n ^ m n^jj. ^"7 a— 7r* ^ 



1 






=r- + 4. ■, &c. which IS the very 

« — 7r «— 7r* « — jr* 

rule given for folving this queftion, as will appear 
from notes (B) and (C), 



Note> 
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Note (E), See the Scholium to Queft. X. 

ACCORDING to the calculations, the time 
in which the firft yearly payment of a rever- 
fionary annuity becomes due, is the end of the year 
in which the event happens chat entitles to it, how- 
ever little or much of the year may then happen to 
be unclapfed. And this, likewife, is the time 
when a revcrfionary y5/»» becomes due. Thofe who 
know how the calculations of the values of rcver- 
fions are inftituted, mud know this. But an an- 
nuity, the firft payment of which is to be made at 
the fame time with another payment of a fum itt 
hand, fufficient to buy an equal annuity, is worth 
one year'sf pui'chafe more ih^n that fum. For 
inftance. Reckoning intereft at 4 per cent, and r 
being tl increafcd by its intereft for a year, or i.04> 

- + -j + -i> &c. =: 25/; is the prefent value of 

in eftate of i /. per annum for ever. That is, it is 
the value of it, fuppofing the firft rent of it is to 
be paid a year hence. -^ — If the firft rent is to be 
received immediately, or at the fame time with 
another payment of 25/. it is worth one year's 
purchafe more^ or equivalent to 26/.-- — I have 
not found, that any of the writers on annuities and 
revcrfions, have attended to this obfervation. It 
fuggcfts a corredion neceflary to be applied to the 
common folutrons of feveral important problems : 
particularly to the 2 1 ft and 2 2d in Mr, SimpfotCs Trea^ 
iife on Annuities^ and the 26th, 27th, 32d, 33d, and 
40th problems in his Sekli Exerdfes ; and to all other 
problems of the fame kind in othqr writers. There 
U 2 can 
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can be no great occafion for being more explicits 
It will not, however, be amifs to add the following 

dcmonftration. — is the prcfcnt probability 

that a life whofe coniplement is n will fail in any 

one aflignable year of its duration, S x ^ + j^ 

4- -^, &c. {n)y or the prefent value of i /. per an^ 

c 
•num for n years, multiplied by -*^, is the prefent 

value of the Turn or legacy denoted by S, payable 
at the failure of the given life. Therefore, (jn be- 
ing 56 J the life 30 i intereft 4 per cent* rr:i.o4-, 
the lum 25/.) the value of the expedation, by 
Mr. De Moivre*s hypothcfis, is 9.919. 

Further. The value of i /• to be received at the 
end of a year, provided the life whofe complement 
is n fails, is the probability of the failure of the 
life multiplied by i /• difcounted for a year, or 

1 — 2^^ X -. In like manner 5 the value of i /. 

n r 

to be received at the end of two years, if the fanoe 

life fails in 2 years, is i •*— -^ X ■^. And, thcre- 

^re, the value of all the fojfible payments of an 
cftate or annuity of i /. for ever, to be entered 

upon after the given life, is i — 2 — i x i + i — 



Xl+ i-l-ix ^&c.(«)+pL.+ 



n — 2 
n 

I 
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2ll^, 6cc. that is, the v4lue of the life fubtraftcd 

from the perpetuity ; or, in this example, /. 14.684^ 
<the value of a life at 30) fubtrafted from 25 j that 
is, /. 10.316. But 10.316 is to 9.919, in the fame 
ratio with 104 to 100, or 26 to 25, agreeably td 
the rule in the SiboHufn. 



O J Note 
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Note (F). Queftion XIII. Page 44* 

WHEN I here call 4.8 the mean age of all mar- 
ried men, and 40 the mean ^ge of married 
women, I do not intend to fuppofe, that there are a3 
many married perfons who exceed thefc ages, as 
there are who fall (hort of thpm. It is likely that thp 
latter are moft numerous; and it is neceffary that 
this fhould be the cafe, to render the fuppofition I 
make juft. — If all marriages commenced at 33 for 
the man, and 25 for the woman, one half of them 
would be diffolved by the time the men were 50^ 
and the women 42 ; for (by the Hypotbejis^ and 
alfo nearly by the $rejlaw^ Norwich^ and Nortbamp^ 
ton tables) there is an equal chance for the joint 
continuance of two lives, whofe ages are 555 and 
33, feventeen years. Forty- two and fifty then 
would be properly the mean ages at which widow- 
hood would commence; meaning by thefc " the 
♦' ages on each fide of which equal numbers are 
^* left widows and widowers." — .-^But, tho* in this 
cafe half the marriages of every year would be dif^ 
folved in 17 years, they would not be all diflblved 
in twice that time. So far would this be from 
happening, that about a 7th part would continue 
beyond twice 1 7 years ; nor would it be certain^, 
that they would be all dilfolvedtill near the exr 
tremity of the poffible extent of life. Tho', there- 
fore, an equal number of marriages would be dif- 
folved, or an equal n timber of widows and wi- 
dowers left before 50 and 42, and afterwards^ yet 
the ages pf (he latter would, one with another, 
rnuch more exceed 50 and 42, than the ages of 
tijc fprrncr (that is, of the widows aqd wiciowers left 

4 ■' ~ ' 
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lefore 50 and 42) would fall fliort of them. And the 
number of marriages alfo in the world, among per- 
fons of greater ages than thefc, would be much 
fewer than among perfons of Icfler ages. — In other 
words : the period, at which the marriages that 
have been contraded are half diffolved, is not the 
period at which the number of marriages conftantly 
exifting is equally divided, but this period falls 
fome years fooner -, and the period I have in view, 
falls in that part of the interval between thefe two 
periods, where the greater ages of the marriages 
on one fide, are juft enough to compenfate (in fuch 
a calculation as that I have given) their deficien- 
cies in number, compared with the number of 
marriages on the other fide. 

In mort. Suppofe 35 marriages every year, 
betv^een perfons 33 and 25 (j). In 12 years there 
i^ould be half as many in the world^ as could 
poflibly arife from fuch a number of yearly wcd-» 
dings. In 17 years, half every fct would be ex- 
tinft. The expeHaticn of every marriage would be 
19 years, by prob. 21 of Mr. De Moivre^s Treatife 
en Annuities^ or by the note p. 305 : That is, 
taking them all together, they would «xift juft as 
long as an equal number of Jingle peribns, fuppofed 
to be lure of Jiving juft 19 years, and no more : 
or, as long as an equal number of fingle perfons, 
all 48 years of age, fuppofed to be fubjeo: to the 
common laws of mortality. One with another, 
then, they will be all extindt in 19 years: the 
marriages which continue beyond this term, tho* 
fewer- in number, enjoying among them juft as 

(a) In the Pais de Vaudy Snvitxerlandy the mean age at which 
women marry, is nearly thie very age here mentioned : But it 
will be (hewn in the Supplement, that the expedation of mkr- 
riage there, is no lefs than 23 years and \ ; fomuch higher arc 
theprobabilitiesof life in x\\ccouniry than in/owa/, or than they 
ought to be accOrdingto Mr. DeMoi'vreUHypotbeJjs, See p. 268^ 

U 4. n)uch 
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p^uch more duraiion, as tboTe that fail ihort of x% 
enjoy /^, PFidowSt then, at a medium* will comr 
mence wi<Jowhood at 44(that is, 25 incrcafcd by 19) 
years of age, and %vidcwers at 52 . The values, there^ 
fore, of the lives of tbe/^ri;i#r, when they commence 
widowhood,wilI,©pe with another, be the facne with 
,the value of a life at 44; or, (reckoning intereft at 
4 per cent.) 12.5 years purchafe, in one prcfcnt pay- 
ment, (the annuity to begin at the end of a ycarj j 
and th^ir expe^ation of life will be ai years, or half 
thq difterence between. 44 and 86. The value of 
the lives of the latter will be icpa^ and their sx^ 
feilation 1 7 years.— ^The wholc^ nuni>ber of marriage^ 
<:onftantly exiting, which wbuld refuk from 35 
fuppofed to commence annually | woyld be 19X35, 
or 665; and 53 years (the difference between 33 
;a.nd 86) would oe the time In which they would in- 
# creafe to this numberrr-The chance of furrivpr&ip 
would be the odds of 6^ \.q. 53, by prob. i8tb, 
.Mr. pi Moivre on Annuities i that i&, in 53. years, 
35 rclids of thefe marriages would be Ipft every 
year^ and the number of widows would be to the 
number of.widowersj as 69 to 53 -, or 19.8 wi4ow4 
would be left sinnually, and i§.2 'Widowers. Th^ 
niaximum of widows in life together, if none man- 
ned, would be 21x19*8, or 416 j ^nd they 
would increafc to jhis number in 1 14 years (or 6\ 
years after the number of marri^es had attained 
to a maximum)^ — ^The maximum ofwid^zv^rs would 
be 15.2x17, or 258 i and they would increafe tQ 
this number in 106 years. 

An eaiy method may be hence deduced of folv? 

ing the queftion which occafions this note-^ If 

the niui.bcr of the members of the eftablifhment 
I have fuppofed, is 665^ and the mean ages at 
which marriage may be deemed to commence ar( 
?5 ^^d 53, 19.8 widows will (ith^s juft aj^peared) 

be 
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be Ud every year ; Siiiid the vaA%ke» of thdt lives^ 
when they comment widowhood, wHI be, one 
with another, izx yfcars^ purchaif* An awniity of 
20 i will^ therefore, be worth,! roe^ich wikJow, 250/. 
j^d i9,S fuch annuities muft be t^orth 4950/, 
which, confequemiy, js the annual income necef- 
fary for .the fupport of the eftablifhment, the fifft 
payment to be received immediately : Or /, 7.44 
from each of the 665 members ; which anfweis 
nearly to the determiaation in the note page 44. 

In the laft Effay, p. 275, it has been ftiewn, that 
obfervatiops determine the chance of ibrvivorfhrp 
.in favour of the wife in marriage, to be really fo great 
-^s 3 to ^ i and in ibme circumilances greater. I have 
alio there ^bferved, that in order to account for thij, 
from the difference of age between men and their 
wives, this difference muft be at leaft la y«rs, and 
the mean ages of all who marry annuaHy, muft be 
iuppofed to be about 23 and 35. In this cafe,. 19, 
as before^ will nearly be the eHpeSiaiien of all mar^r 
riages. The mean age at which widows and wi- 
dowers will commence fuch will be 42 and 54. The 
number of annual marriages neceffary to kbep up 
66^ marriages conftantly exiftlng, will be 35, 
The number of widows kfc annually, by fuch a 
.number of marriages, will be 21 ; and the values 
of their lives, at the time they commence widows 
bo0d,willbe 12.85 years purchafe byTableVIr'and 
therefore, the whol^. annual income neceffary for the 
fupport of the fuppofed eftabUlhment,will be 539 ''i 
or an annual payment, beginning immediately, of 
A8, 1 1 from each member— ^-The number of widows 
on fuch an eftabliftiment will, in 63 years, grow, if 
none marry, to 462 ; and the number of widowers 
to 224.—^ — It may be dependecl on, that all this 
would happen as far as Dr. Hallef% Table, or the 
TaUes for Norvoicb and Northampton^ exhibit the 
tru^ fta|:e of hymaa mqrtality, 

Among 
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Among the miniftcrs and profeflbrs in Scot- 
lAND, the number of married men being 667, or 
nearly that here mentioned, the number of annual 
weddings has, for many years, been at an average 3 1, 
and the number of widows left annually 19.2 ; and, 
therefore, the chance of furvlvorlhip in favour of 
the wife, as 19.2 to 1 1.8, or 5 to 3. See Eflay IV. 

F. 274. This is not more different from the fefults 
have given, than might have been expefted ; 
and the chief reafon of the difference is, that the 
expeSiations oi fingle and joint lives among the mi- 
nifters and their wives in Scotland, ^re greater 
than thofe given by Dr. Hall€y\ and the other ta- 
bles of obfervation Thefc tables give the ex- 

peftations of lives as they are among the bulk of 
mankind in moderate towns. The expedations 
of lives among the better fort of men, living 
moftly in country villages and parifties, are much 
,grcatcn The faft is, that among the miniftcrs in 
Scotland^ the expeftation of zftngle life,, at the age 
of 27, is three years and an half greater*, and, 
of jasnt lives, about two years and a half greater, 
than the fame expeftations by Dr. Hallefs Table, 
Ibid, page 269. 

I cannot help juft mentioning another remark 

here. It may be obferved, that fuppofing no 

fecond marriages, and, at the fame time, that the 
odds for the woman's furviving in marriage is 3 to 
2, the number of widov)s in the world would be 
double the number of widowers. But it has been 
found, in faft, that the number of widows is five 
times the number of widowers. How this is to be 
accounted for, I have (hewn in the Eflay juft re- 
ferred to, page 2-76. 
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Note (G).. . Qu€ftion XIV, Page 48. 

T E,T T be x/. iBcreafcd by its intereft for one 
,JL/ year-, /.the given time or number of years 
tor which the aflfurancejs to be made; n, A, r, &c* 
the frobabilUies taken out of a table of obferva- 
iions, that the perton whofc age is given Ihall live 
l> 2, 3, &c. years; and P. the probability that he 

Ml live /years. Then IZlf + i^ 4^ IZIf , &c. 
.J> &c.-(/) ^t + i + ^, &c. (/-,) +^+ 



mfmmmm.ym 



^^^ X • + \ + "^j &:?• will be the cxaft value 

pf an annuity tQ be entered upon at the failure of 
the given life, provided it happens . m / years. 
And the rule is nothing but this value expreffed 
Jn .words. In a fimilar manner may be demon- 
ftratcd the other rule for finding the values erf 
affurances for a given time, mi two joint lives, or 
'\kt loBgeft of two lives. 



Note 
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Note (H). Queftion XV. Page 56. 

LET r fignify as before ; S the given fum t9 
I be alTured ; / the given time -, N and /> the 
number of the living in the table of obfervationy, 
at the age of A and B refpefti\jely ; A, B, C, &c. 
and a^ bj Cy &c. the number of the living in the 
table* at the end of i, i, 3, &c. years from the ages 
of A and B ; D, D^ D, D, &c. and dy d^ d^ d, &6. 

I II III I It nr 

the decrements of life in the table, at the end of 
I, 1, 3, &c years from the fame ages. Thenr by 
rcafoning in. the fame manner with Mr. Simp/on^ in 
p. 316, &c. Sele^ ExercifeSy it will appear that S X 

Axd Bx^ Cx/ Dd • 

N^ + N;;r- + f^' ^"^^ (0 •+ s x in;;: + 

n5d TjT" S aT"" Bd 

i^ S 155 Dl 

is the exaft anfwer to Queftion XV. and the rule 
is as near an approximation to it as there is reafon 
to defire. 

In the fame manner, retaining all the fame fym- 
bols, it may be found, that the anfwer to Queftion 
XVI. is 



Dd Dd D+D>cd D+D+D^d 

S X 2N«r + ^. + j^;^3 " + N ffl-" " 

Dd Dd D7 

(/), &c, + S X -ttH + -^ + -^^> &^^ 
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(/ — I J _ ;^ X j^^ + ^^, 1r j^^3 , 

• ' . > . S T5d~Dd D5 «_ ,^ 

&c. (/— i; + rjs X — + ^ 4. !Li£, &c. (/.). 

D D+D D+D+D . . ... 

&ciie with the excefs of the value of an aafiutty 
r^/«/if for a number of years lefs by one year than 
the given term, above the value of an anntiity on 
the life of A, for the fame number of years ; from 
whence the reaibn of the rule for lolviqg this 
queftion may be eaQly diicovered. 
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Note (I). Pzgc 118, &c. 

LE T / be any given term of years -, p the va- 
lue of I /. due at the end of the given term ; 
A the value of 4n annuity certain for the fame 
term 5 n the complement of a given life -, G the va- 
lue for the given term, of two joint lives, both 
equal to the given life ; (to be found by Qucft. VI.) 
P the perpetuity 5 r, 1 /. increafcd by its intercft for 
one ycar^ 

' Then A— G X » +/ XpxP— A X P X r will be 
the prefent value of i /. 2 /. 3 /. &c. (/) payable at 
the end of 1,2, 3, &c. (/) years j but fubjeft to 
failure when the given life fails. 

If fuch a courfe of payment is to begin im- 
mediately, and to be made at the begin ping of 
every year, till / ■+ i payments arc made in / years 5 
add to the preceding value, the value increafed by 
unity of an annuity on the given life for / years, 
found by Queftion VI. and the /«»» will be the va- 
lue fought. And this value divided by the pre- 
fent value of what may happen to remain of the 
given life after / years, found by Queftion VI. will 
give the Jianding annuity to which luch a feries of 
increafing annual payments, beginning immedi- 
ately, will entitle, for the remainder of the given 
life after / years. 

With the affiftance of this theorem, all that is 
faid in p. 117, &c. may be inv.eftigated. It 
would be too tedious to enter into a more minute 
account. 



Note 
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Note (K). Page 149. 

LET d fignify the difference between the r^jw- 
plements of the youngeft and oldeft life in 
the body of Annuitants, here dcfcribed, at the 
time they enter •, let S fignify the fum of thcfc 
complements \ n any given number of years not 

greater than ; and ;r the ratio of the whole. 

number of Annuitants to — — • Then 

dcy^d will be the number that will die the ift year ; 

^ j^ ^ 4. L, the number that will die the 2d yearj 

d 

*X</ + ^+^. Sdycar-, 

« X <i+ ^ + S^ + §3. 4* year; 

*X</ + ^+-sr +-sr+ S5-' 5* year; 

d . 2d ^ w. 



8d 



.+ » — 3Vx^,+» — 4 + » — 4l*X g;5&c, (») 

will be the whole number dying in n years. When 

n is greater than , this feries is greater than 

the whole number dying in n years ; but in all 
other cafes it gives this number exadbly, fuppofing 

the probabilities of life to dccreafe uniformly. 

In 



1 
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In the prefent inftance, the yoiingcft life being 36, 
and the oldeft 60, the two complements are 56 and 

26.Sz=iS2.d:=:^o. — = 1230. And therefore ;v2z 

22:223 zz » 7, n , 'Take nzzio years, and the forCf 
1^30 ^ "^ -^ 

goin g ferics will be ;27.j X 900+ 318.2 + 7.£42 + 
.464;=: 33.224, which is a littJe greater than c-be 
whole number dying in 30 years^, but at the fame 
cune kfs than the whole Aumbtar of Anftukant^. 
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Note (L). See./Eflay L Page 170, i/r^ 

fTIHE fum of the prbbabilities that any given 
JL livi^s will attain to the eiid of the ift, 26^ 
3tl, &c. yedrs from the preftnt time to the utmoft 
extremity of life (for, inftance, -J-^ + %y + 4^, &Ci 
to ^V —22 4 for lives 6f 40, by the hypothefis) may 
be called their expeilaiion^ or the number of pay-* 
tnents dud to them, 2is yearly annuitants. The fum 
of the probabilities that they will attain ta the en4 
of the I ft, ad, 3d, &c. half y tars ^ (or, in the parti- 
cular eafe fpccified, ^^ + |-| + 4f + \\y &c. =s 
V half year s^ or 2z\ years^ is their expeftat ion as 
half yearly annuitants. And the fums juft men* 
tioned of the probabilities of their attaining to the 
end of the ift, 2d, 3d, &c. moments (equal in the 
fame particular cafe to 23 years)' is properly their 
epcpeHation of life^ or their expeSlation as annuitant^ 
iccured by land. 

Mr. Be Moivre has omitted the. demonftratioftj 
of the rules he has given for finding the expe£la^ 
lions of lives,' and only intimated in general, that 
he difcovered them by a calculation deduced from 
the method of fluxions. See his TNatife on Annui- 
ties^ page 66. It will, perhaps j be agreeable to 
fome to fee how eafily they are deduced in this 
method, upon the hypothef^i of an equal deCre^* 
iBcntoflife. 

Let X ftand for a moment of time, and n the 

iomplement of any affighed life. Then -^^ > — ^> 

•^^^, &c. will be the prefent probabilities of it$ 

X con* 
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continuing t5 the end of the iflr, idj ^d^ &c. me^ 
mcnts ; and -« — the probability of its tontinciing 

to the end of x time. x i will therefore be 

n 
the guidon of the fum of the probabilities, or of an 
area representing this fum, whofe orMnaUs are 

2lll- , and axis x. — Thtfiuent of this etpre^n, of 

if— — , is the Turn itfelf for the time a? 5 and this, 

when xztn^ becomes ^n/and gives ^ttxptBafion^ 
the affigned life^ or the fufn c? all the probtibilities 
juft mentioned, for its whole pofSble duraltion.-*-^Iil 

like maimer : fince UlL is the probability that 

two equal joint lives will continue Jf time, Jli::^ X * 
Viil be the fluxion of the fum of the probabilities. 

Thcffxent is x + ~» virhich, when tfxzx^ h ^ 

. or the expcdation of two equal joint lives.— ^ 
Again : fince ^^ X —is the probability that therfc 
will be a furvivor of two equal p\tit Kves at 
the end of x time, ^^ x — X jt will be 

I n ft 

the fuxion of the fum of the probabilities i 

and the fluent^ or ; is (when xzzn) 4^, or 

the €Xpe£lation of furvivorflbip between two equal 
Jive«^^, which, therefore, appea^rS to be equal to the 



l^piilaHcn of their joint continuance. The dtpe&a^ 
tion of two uneqHol joint IhtSi found iii the famnt 

way I is J— gr, m being the cmpkwient of the 

bldeft life, and n the cdmpleiHeni of the y6ungefti 

The whole expeftAtlott of fuirivorfhip is 2 ^ 2 ^ 

^. And the expectation of furvivorfhip of th< 

oldcil will be to the expcdatidn of furvivorflbip of 

of the youngefti ^i |^ to ^^ -^ j + ^. It k t^f 

to apply th^ inveftigation to any number of Joii;^ 
livesi and to all caits of furvivorfliip. 

It cnay be obfenred^ concerning chc ik(t of thd 
fluents here given, that it exprcfles not only tl]t6 
expedatioTi of a given life fot the time ^, mii 
therefore ita Whole etpeSkacion wbeti jrsz#» but 
lilc^vife^ the nunifaer of perfotas alive, to wiii ch one 
per&n added annually to a foctety^ nft K given oge^ 
wiU jncreafe in x tMOCi-^^^^Thm : St^ppofe on« 
annuitant, whofe ^ ifi rzS^ (and vhofe cen^Umni 
of life, therefore, \% 98, or es^iSa^kn of hh 29) 
to come upon a fodety every year ; the nunaber of 
annuitants alive, deduced from hence, will* ill » 

years, bex — ^— , or .—j^— ^ x; and, there- 

fore, the numlier of ahnuitaiM alive, deduced ki 
the fame tkne Aecn ^ afmuicancB left annuaUy a^ 

the fame ^gej will be ^ ^^T^ ' X $Xi-^ — *In like 

manner^ the «d fluent, or ~ "^ r + ^'t &^^^ ^^9 
^ a number 
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number of marriages in being together, that ^ii{^ 
in X years, grow out of one yearly marriage, be* 
tween perfons of equal ages, whofe complement of 
life is n. If they are of unequal ages, and the com^ 
plement of the oldell life is m^ and of the youngeft 

n^ this number will be -^ 2—2 Y *• And 

if the numbct of years is required, in which any 
given number of yearly marriages, between men 
and women at given ages, will ihcreafe fo far a3 
to be in any given proportion to the greateft num- 
ber that can pofllbly grow out of fuch marriages^ 
this expreflibn muft be made equal to tht expeSa- 
Hon of the joint lives, or of each marriage, muld* 
plied by the fraction exprefling the given propor- 
tion I and the root of the equation will be the an* 
fiver. Thus : it may be found, that one marriage 
every ^ year, between perfons 33 and 25 years of 
^ge, would in 10 years increafe to 8%35 ; in 15 
years, to 11.38 •, and in 53 years, to 19, or their 
greateft poffible number y and, confcquently, that 
35 fuch yearly marriages would, in la years, in^ 
dreafe to 292 ; in 15 years, to 398 *, and tn 53 years, 
to 665,—— And if it is enquired in what number 
of vears 35 fuch yearly marriages would increafe 
to half the number in being together, poffible to 
be derived from them, the value of x, in the cubic 

«juauon ~ ^^j- + X = - - g-^ x4, muft 

be found ; which, in the prefent inftance^ is nearly 

12. 

* I have, in fomd parts of this work, had occadon 
to make fuch deduftions as thefe. See note (A), 
p. 283 ; and note (F), p. 294 j and Queftions liV 
amJX.IIL 

Note 
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Note(M). ,EflayII. Page 23 k- 

▼ ET r (ignify il incrcafcd by its intercft for 
^ f one year. . ^ 

V V^ the PERPETUITY. 

n the difference between the age of the youngeft 
life, and 86.; or its complement. 

m the complement of the oldeft life. 
, P the value (in X^ble 11.) of an annuity certain 
for 1911 years, 

And the exa£t value of any two given joint lives, 
according to the liypothefis of an equal decrement 

V+i ZZZZIZZIIZZI P 
of life, will be V— --jj-r x »— »~2v~i X " 



-t- zv. Example : 

Let the ages be 27 and 38 ; and the rate of in- 
tereft 4 per cent. Then » = 59- w = 48. V = 25. 

P = 21.195. »— w — %v — 1=:: — 40. »— iw — 

. p 
2v — I x-+^'^ ^50— J 7-660 = 32:340. And 



m 



V4.T '. r 

V n:-x»— W-T-2V— 1 X - +2v:;=25— 44 

X 32.340=10.748, the value of two joint lives 
whofe age$ are 27 and 38. 



X 3' Note 



1 
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Note (N), Eflky IIL Page 237^ 



IT is plain that the p^rchJ^fcr of A's "g^t, at 
dated in the firft of the queftions, to whkh thi$ 
note refers, cannot get into poffc|Jion, till the year 
when A ^nd B fh^lj^bc both dead ; nor then, un-^ 
Icfs A happens to die hji. Now, fuppoffn^ the 
pommon complement of Hfe »; the probabilitf 
that A and B Ihall be both de§d at the end of %he 

firfi year^ and A die hft, 15 i — ?^ yi t -n- ^^ 



I — I »^i »— I I »-*ii 



manner, the probability that thejr OmU be both 
dead at the end of the 2d, ^ So:, years, and A 

- . .1 »— 2 n — 2 . i^--i^ X ft — 1 
furvive, IS — .— --,^-,^^__.. — -r~-^ 

2 %n 2« 2i!f ' 2 2» 

?^ + ^—^y &c. The j^^j^f yaluCt ilurrefor©^ 
of the I ft, 2d, gd, &c. refm of the reverflonary 

I n — I »— I - »— 1> I If-;— 2 

eftate is-^ -^— •- — ^4- ' ■■ ■ % -r-i -r-^ 

2r 2»r 2«r 2«r ' 2k^ SUW^ 

2«r* ^ 2»V* ' 2r^ 2«r' iwr^^ "^ 2«V^ ^ ' 
Suppofingrto fignify i/. increafed byitsintereft 
for a year ; and the eftate to be i7. per annum. And 
thcfum of thcfe terms continued in infivitumy is the 

V?ilye r^jwW^.-^— ?ut ~ + |j + j^,» &C. is ba^ 

the 
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the perpetuity. And —^ + —? - --iL + 



2nr ^nr 2«V 



2«r* ^2«r* 2«V* 2iiH ^ 2iir» aii*rJ '^^ 
IS half the value of the joint lives, fubtrafted from 
A^^thc fum of the values of the tvfo Jingle li^e»; 
that is, irtf^ the value of the longeft of the two 
lives. 

A fimilar demoxiftration may be applied to the 
other qyeftion. 



X 4 Note 
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Note (Q), E% IV r Page .267. - 
T E T r be 1 A incrcafed .by its intereft.for one 

Let S reprefe^t any given interval of tiipe, or 
number of years, during which the decrements of 
Jife in a table of obfervations continue equal. 

a the number of the living in the table at the 
beginning of the firft year of that interval. 

h the number of the living in the table at the 
beginning of the year immediately following the 
fame interval. 

P the value of an annuity certain for S years, 

p the value, in Table I, of 1 1, due at the end 
of S years. 

Q^the value, in Table VI. of an annuity for the 
life of a perfon whofe age wants S years of 86. 

N the value, in drift agreement with the given 
table of obfervations, of an annuity on the life of 
^ perfon whofe age is S years greater than the age 
$it which the interval of equal decrements begins. 
Then, 

Q^+ - X P— Q^will be the value, according 

to the table of obfervations, of an annuity for S 
years, on a life of the fatne age with that at which 
the interval of equal decrements begins. And 

Q^+ -^ X p — Q^+^ will the value of an 
annuity on the whole duration of that life. 

When S reprefents one year ^ Qvanifhes, and the 

laft cxprcQion becomes -rr >< ThPn i which* is the 

rule 
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rple for findin^^ from the value given of any life, 

the value of a life one year younger. 

; Thefe Theorems fave much labour in calculat- 

jpg the values of life-rannuities from tables of ob4 

fervations. 

The firft of them, with its inveftigation, may 
be found in page 341, 3d edition, of Mr. Dg 
M^vre*s Tr^afi/e on the Doiirine of Chances. But it 
is ncceflary to obfervc, that the diredion Mr. Di 
Moivre has given for finding the value of (XM 
wrong. In confequence of calculating agreeably to 
this diredion, he gives the value of a life at the age 
of 42, by Dr. Hallef^ table, greater than the value 
of the fame life by his own hypothefis ; whereas, it 
is^ evident, that the probabilities- of living after 42, 
being all along lefs in Dr. HaUefs table, than in thfe 
hypothefis, the value of the life muft be alfo lefs. 

The mathematical reader may eafily fatisfy hini- 
felf, that the value of Q. ought to be taken from 
Table VI. as I have diredlcd. 

An eafy and accurate method of finding the 
values of fingle lives, agreeably to any given table 
of obfervations, is given by Mr. Dodfon in his 
Mathematical Repojiiory^ vol. II. page 161. 

There is alio in Mr. Simpfon^s SeleS Exer4:ifeSy 
page 275, a. very ealy rule for approximating to 
the values of fingle lives, according to Dr. Hdley\ 
table. But this rule muft not be depended on ; 
for I have found it half a year's purchale, and fome- 
times three-quarters of a year's purchafe wrong. 

To prevent the danger of miftaking the Theo- 
rem I have given, I have thought proper to fub- 
join the following example. 

Let the table of obfervations be the Brejlaw Ta- 
ble, or Table III. The value of a life at 78, by this 

Table, 
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Tabic, is^+^ + ^' &c. to the end of 

life. The number of terms in this feries being 
fmall, it may be eafily found te be 3.5149 fuppof- 

ing intcreft at 4 fir cm. and -jj, —, ~, &c. be- 
ing the values, in Table I. of i /. at the end of 
's 2, 3, &c. years. From 78 to 74 the decre- 
ments of life continue equal \ and therefore 8=4. 
^==98. *23 58, Pzs 3.6298, by Tabie II; ^=s 
.8548, by Table i ; Q=: 1.406, by Tabk VI; 

^^l^S^At^ P-»Q^+i>N 2=5.227 J ?n4C^+j 
XP— Q^+>N =: 4500^ or the value of a life at 

From 74 to 70 there is another interval of equal 
decrements ; and, by a like eafy operation, the 
valwc of 9 life at 70 will bp found to W 5-595' 



1 



TABLE 



APPENDIX, 
TABLE I, 



m 



The pcfcnt Value of i /. tp be received at the end 
of any number of years^ not exceeding lOOi 
difcounting at the rapes of g, 3^, 4, 4i, 5 aQd 
6fcr cent, compound intereft. 



jperCi. 



.970874 
.942596 
.915142 
.888487 
,862609 

•837484 
,813092 

.789409 
^66417 

744094 



M 
12 

»3 
14 

11 

18 

'9 

?o 

21 

22 
23 

*4 

»s 

26 

»7 
28 

*9 
39 

?' 

ii 



siperCt. 



1966184 
»9S35i» 
.901943 
,871442 
,841973 
,815501 
^85991 
.7594** 
.73373« 
,708919 



,722421 
,701380 
,68095 1 
,661118 
,641862 
,623167 
,605016 

.5^7395 
,57028b 

•553676 



•537549 
,521893 
,506692 

•491934 

,477^06 
,463695 
,450189 

437077 
.424346 
,411987 



,684946 
,661783 

•639404 
,617782 
,596891 
•576706 
,557204 
,538361 
•520156 
,502506 



4p«rCt.j4{pergt,[5pjifCt, 



.961538 
,924556 
,888996 
,854804 
,821927 
,790315 
,759918 
,730690 
,702587 
•675564 



,399987 
•388337 



•485571 
.469«5i 
•453«86 

•437957 
•4*3 » 47 
408838 
.395012 
•381654 
.368748 
.35^*78 



,649581 
,624597 
,600574 

577475 
.555*65 
,533908 

.5*3373 
,493628 

474642 
,^56387 



,956938 

f9'5730 

,876297 

,838561 

802451 

.767896 
,734828 
,703185 
,672904 
,643928 



,616199 
,589664 
,564272 

•539973 
,516720 

.4^469 
473*76 
,452800 
.433302 
4M643 



43«>34 

•421955 
,405726 

,390121 

.37S»»7 
,560689 
.34^817 

.333477 
.320651 

.308319 



,344230 
J52590 



,296460 
^285053 



.396787 
.379701 
.363350 
.347703 
.3327JI 
.3*8402 
.304691 

t*9«57« 
,279015 
,267000 



t95*3^* 
,907029 
863838 
,822702 
,783526 
,746215 
,710681 
.676839 
,644609 
,613913 



,584679 

.556837 
.53032 » 

,50506*8 
,481017 
.458*12 
436297 
4155*' 
.395734 
.376889 



,255502 

,244^00 



.35894? 
.34*850 

.325571 
,310068 

.295303 
,281241 

•267848 

,255094 
,{^42946 

.*3JI377 



,^2os<^ 

,209866 



(ptrCt. 

1943396 
,889996 
839619 

,792094 

747258; 
,704961 
,665057 
,6274*2 
,591898 

55»}95 



,526788 

,49.6069 
,468839 

442301 
,417265 
.3^3646 
.371364 
.350344 
^3305 1 3 
.}*i805 



.?94*55 

•*77$05 
.261797 
,246979 

.232999 
,219810 

,207568 
.195^30 
»*84557 
.*74**Ol 



.»64«55 

.M4957 



I 
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T A 5; L E I. Cdntinued. 



33 
34 

11 

37 
38 

39 
40 

4> 

42 
43 
44 

V. 

47 
48 

49 
i» 

S« 

52 

53 
54 

S7 
58 

59 

60 

61 

62 

^ 

66 

^7 
68 

69 

70 


3per,Ct, 


3fperCt. 


4perCt. 


4ipcrCt. 


5perCt.. 


6 per Ct^ 


,3770*6 
,366045 

.355383 
.345032 
.334983 
,325226 

»3'5754 
•306557 


»3^»343 
.3 10476 

.299977 
,289833 
,280032 
,270562 
,261413 
.252572 


.274094 
.163552 

.2534^5 
,243669 

,234297 
,225285 
,216621 
,208289 


.233971 
,223896 
,214254^ 

,205028 

,196199 
,187750 

,179665 
,171929 


,199873 

.190355 
,181290 

,172657 
,164436 
,^5^605 

,149148 
,142046 

,135282 
,128840 
,122704 
,116864 
,111297 
,105997 
,100949 
,096142 
,091564 
,087204 


,146186 
.1379^2 

,130195 
,122741 

.115793 
,109239 
,103056 
,097222 


,297628 
,288959 
,280543 
.272372 
,264439 

.256737 
,249259 
,241999 
,234956 
,228107 


.244031 

.235779 
,227806 

,220102 
,212659 
,205468 
,198520 
.191806 
.185320 

,179053 


,200278 

.192575 
,185168 

,178046 

,17»198 
,164614 
,158283 
,152195 

.146341 
,140713 


^164525 
,157440 
,150663 

.144173 
,137964 
,'32023 
,126338 
,120898 
,115692 
,110710 


,091719 
,086527 
,081630 
,077009 
,©72650 
,068538 
,064658 
,060998 
.057546 
,054228 


,221463 
»2i50i3 

.208750 
,102670 
,1967^7 
,191036 
,185472 
,180070 
.174825 
.169733 


,172998 
,167148 
,161496 
,156035 
,150758 
,145660 
,140734 

.135975 

.i3»377 
,126934 


.155301 

,130097 
,125093 
,120282 
,115656 
,111207 
,106930 
,102817 
.098963 
,095060 


,105947 
,101380 
,097014 
,092837 
,088839 
,085013 
,081353 
,077849 

.074497 
,071289 


,083051 
,079096 
.075330 

.071743 
,068326 

,065073 
,061974 
,059023 
,056212 
.053536 


,t)5i2i5 
,048316 
,045582 
,043001 
,040567 
,03827* 
,036105 
,034061 
,032133 
,030310 


.164789 

.159990 

.'55330 
,150806 
.146413 
.142149 
,138009 

.'33989 
,130086 
.126297 


,122642 
,118495 
,114487 
,110616 
,106875 
,103261 
,099769 
,096395 
,093136 
,019986 


,091404 
,087889 
,084508 
,081258 

.078133 
,07512s 
,072238 
,069460 
,066788 
,064219 


,068219 
,065281 

,062470 
,059780 
,057206 
,054742 
,052385 
,050129 

.047971 
,045905 


,050986 
,048558 
,046246 
,044044 
,041946 
,039949 
,038047 
,036235 
,034509 
,032866 


,028598 
,026989 

.025453 
,024012 
,022653 
,021370 
,020161 
,019020 

,0*7943 ' 
,016927 
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TABLE I. Continued. 



7> 
7* 
73 
74 

79 
8o 

8i 
,8i 

!^ 
84 

8S 
86 

87 
88 
89 
90 

91 
9« 
93 
94 

15 

99 

100 


3pcrCt. 


34perCt. 


4pcrCt. 


4jperCt. 


SperCt. 


6perCu 


,122619 
,119047 
,115580 
,112214 

,108945 

,105772 
,102691 
,099700 
,096796 
#093977 


,086943 
,084003 
,081162 
,078418 
,075766 
,073204 
,070728 
,068336 
,066026 
,063793 


,061749 

.059374 
,057091 

,05489s 
,052784 
,050754 
,04880 1 
,046924 
,045120 

»043384 


,043928 
,042037 
,040226 

,038494 
,036836 
,035250 

.033732 
,032280 
,030890 
,029559 


,031301 
,029811 
,028391 
,027039 
.025752 
.024525 
.023357 
,022245 
,021186 
,020177 


,015969 
,015065 
,014212 
,013^08 
,012649 
,011933 
,011258 
,010620 
,010019 
,009452 


,091240 
,088582 
VO86002 

»o83497 
,081065 
,078704 
,076412^ 
,©74«86 
,072027 
,069928 


,061636 

,059551 
,057538 
,055592 

»0537»2 
,051896 
,050141 
,048445 
,046807 
,045224 


,041716 
,0401 1 1 
,038569 
,037085 

.035659 
,034287 
,032968 
,031700 
,030481 
,029309 


,028287 
,027068 
,025903 
,024787 
,023720 
,022699 
,021721 
,020786 
,019891 
,019034 


,019216 
,018301 

,017430 
,016600 
,015809 
,015056 

,014339 
,013657 

,013006 

,012387 


,008917 
,008412 
,007936 
,007487 
,007063 
,006663 
,0062^6 
,005930 
#005595 
,005278 

.004979 
,004697 
,004432 
,004181 
,003944 
,003721 
,003510 
,003312 
,003124 
,0020(;7 


,067891 
,065914 
,063994 
,062130 
,060320 
,058563 
,056858 
,055202 

'>o53594 

,o<;2033 


,043695 
,042217 
,040789 
,039410 
,038077 
,036790 
»P35546 

>o34344 
,033182 
,032060 


,028182 
,027098 
,026055 
,025053 
,024090 
,023163 
,022272 
,021416 
,020592 
,019800 


,018215 
,017430 
,016680 
,015961 

»9i5274 
,014616 

,013987 
,012257 


,011797 
,011235 
,010700 
,010191 
,009705 
,009243 
,008803 
,008384 
,007985 
,007604 
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3t8 A P P E U t> 1 X. 

T A B L E 11. 

The pf efent Value of an Annuity of One PotincI ^ 
for any Number of Years not exceeding iooi 
at the fcveral Rates of 3, 3^, 4, 5, and 6/. 

per Cent. 



Ye. 
I 


jperCt. 


afperCt. 


4 per Gt. 


jperCl. 


6perCt. 


.9708 


.9662 


.9615 


.9523 


•9433 


2 


*-9US 


t-«997 


1.8860 


1.8594 


1-8333 


i 


2.8286 


2.8ot6 


2.7750 


2.7432 


a.6730 


4 


3-ri70 


3-673 » 


5.6298 


3-5459 


3.4651 


6 


4-5797 


4.5I5* 


4.4518 


4.3294 


4.2123 


5-497* 


5-3286 


5.2421 


5-0756 


4.9173 


'1 


6»2302 


6.114$ 


6.0020 


•5.7863 


5.5823 


« 


7.0196 


6.8740 


6.7327; 


6.4632 


6.2097 


9 


7.7«6i 


7.6077 


7.4353! 


7.1078 


6.8016 


10 

II 


8.5302 


^.3166 


8.1x081 


7.7212 


7.3600 


9.2556 


9.0015 


8.7604I 


8.3064 


7.««68 


12 


99540 


9.6633 


U^5^ 


8.8632 


8.38^8 


13 


10.6349 


10.3027 


9.9856 


9.39351 


8.«5e6 


H 


It. 2966 


10.9205 


10.5631, 


9.8986 


9.4949 


»5 
16 


^» 1-9379 


11.5174 


H.1183, 


16.3796 


9.7124 


12.5611 


12.0941 


11.6522 


10.8377 


lO.lOgi 


17 


13.1661 


12.6513 


12.1656 


i 1.2740 


10.477a 


18 


»-3-75.?5: 


13.1897 


12.6592 


lt.6895 


tt>.%<iy6 


'9 


»4-3238 


13.7098 


n'^ii9 


12.0853 


11.1581 


20 
21 


14.8774 


14.2124 


^35903 


12.4622 


11.4699 


15.4150 


14.6980 


14.0291 


12.821I 


11.7640 


22 


15-9389 


15.1671 


1 4.45 1 1 


13.1630 


12.0415 


23 


16.4436 


15.6204 


14.8568 


13.4885 


12.3033 


24 


16.9355 


16.0584 15.2469 


13.7986 


12.5503 
12.7833 


25 


17.4131 16.4815I15.6220 


14.0939 
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T A B L E II. Continued. 



Vc] 

"26 

«7 

zii 

«9 

JO 

3* 

33 
34 
35 



36 

37 

?« 

39 
40 



4V 
4* 
43 
44 
_45 

46 

47 
48 

49 

50 



* 5' 

53 
64 



3 per Ct. : ^f pier Ct.i 



17.875^8 
1R.J270 
18.7641 
19.18^4 
19.6004 



20.0004 
20.3887 
20.7657 
21.I318 
21.487^ 



21.8322 
22.1672 
22.4924 
22i.8oS2 
23- "47: 



23-4124; 
23.7013 
23.9819: 
24.2542 
24.5187 



24.7754 
25.0247 

25.2667 

25.5016 

25.7297 



16,8904 

I7.t854 
17.6670 
18JO358 
18.1920 



18. 
19, 
19, 
19, 
20, 



7J^3 
0689 
1902 
,7007 
.0007 



20, 
20, 
20. 
21. 
21, 



2905 

5705 
8411 

t025 

i55i 



2i.i;99i 
21.8349 
22.0627 
22.2828 
22.4955 



22.7009 
22.8994 
23.0912 
23.2766 
23-4556, 



25.9512 
26.1662 
26.3749 
26.57^6 



23.6286 
23.7958 

^3-9573 
24.U33 
24.2641 



4 per Ct. 5 per Ct. 



15.9827 
16.3295 
16.6630 
16.9837 
17.2920 



17.5884 

i7-e735 
18.^476 
18.41 1 1 
18.6646 



18.9082 

19*425 
19.3678 
19.5844 
19.7927 



19.9930 
20.1856 
20.3707 
20.5488: 
20.7200 



20.8846 
21.0429 
21.1951 
21.3414 
21.4821 



21.6174 
21.7475 
21.8726 
21 9929 
22.1086 



'4.t75< 
14.6430 

14.8981 

15.1410 

i5»3724 



15.5928 
15.8026 
16.0025 
16.^929 
i6.$74i 



16.5468 
16.7112 
16&678 
17.0170 
17.1590 



17.2943 
17.4232 

^7' 54-59 
17.6627 

17.7740 



17.8800 
17.9810 
I8-.077I 
18.1687 
18.2559 



18.^^89 
18.4180 

18.4934 

18.5651 

18.6^^4 



6perCt. 



3.0031. 
3.2105; 
3.4061, 

3.59071 
3.7648; 



3.9290 
4.O840 
4.2302 
4.^681 
4.4982 



4.6209 

4-7367 
4.8460 

4.949°! 
5.6462 



5.1380 
5.2245 
5.3061 

5.3831 

5.4558. 



5.5243 
5.5890 
5.6500 

5-707 i 
5.7618 



5.8130 
5.8613 
5.9069 

5.9499 
5.9Q05 



'Z^p 
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TABLE II. dohtinucd. 



Yc. 3 pcrUt. 34pwCt. 4perCt. 5 per Ct. 6 per Ct. 



56 

57 

58 

60 

62 

63 
64 

65 



66 

67 
68 

69 



7» 
72 
73 
74 
75 



76 

77 

78 

79 
80 

81 
82 

83 
84 

85 



26.9654 
27.1509 
27.3310 
27.5058 
27-6755 



27.8403 
28.0003 
28.1556 
28.3064 
28.4528 



28.5950 
28.7330 
28.8670 
28.9971 
29.1234 



29.2460 
29.3650 
29.4806 
29.5928 
29.7018 



29.8076 
29.9102 
30.0099 
30.1067 
30.2007 



30.2920 

30-3805 
30.4665 
30.5500 
30-63" 



24.4097 

24-5504 
24.6864 
24.8178 
24.9447 



25.0674 
25.1859 
25.JO04 
25.4110 
25.5178 



25.6211 
25.7209 

25-8173 
25.9104 

26.0004 



26.0873 
26.1713 
26.2525 
26.3309 
26.4067 



26.4799 
26.5506 
26.6190 
26.6850 
26.7488 



26.8 
26. 
26.; 
26. 

27, 



104 

,8700 

.9275 
.9831 
.0368 



22.2198 
22.3267 
22.4295 
22.5284 
22.6234 



22.7148 
22.8027 
22.8872 
22.9685 
23.0466 



23.1218 
23.1940 
23.2635 
23.3302 

233945 



23.4562 

23-5»56 

23-5727 
23.6276 

23.6804 



23.7311 
23.7799 
23.8268 
23.8720 
23-9»53 



23-957 » 
23-9972 

240357 
24.0728 

24.1085 



8.6985 
8.7605 
&8195 

8-8757 
8.9292 



8.9802 
9.0288 
9.0750 
9.1191 
9.1610 



9.201a 
9.2390 

9-2753 
9.3098 
9.3426 



9-4037 
9-4321 

9-4592 
9.4849 



9.5094 
9.5328 

9-5550 
9.5762 
9.5964 



9.6156 

9-6339 
9.6514 

9.6680 

9.6838 



16.0288 
16.0649 
16.0989 
16.0311 
16.1614 



16.1900 
16.2170 
16.2424 
16.2664 
16.2891 



16.3104 
16.3306 
16.3496 
16.36176 
16.3845 



16.4005 

16.4155 
16.4297 
16.4431 
16.4558 



16.4677 
16.4790 
16.4896 
16.4996 
16.5091 



16.5180 
16.5264 

16.5343 
16.5418 

16.5489 
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t A B'li E -H. Cdntmued. 



Ye. 

"ii 
87 

88 
89 
90 

.91 
^^ 
9i 
9\ 
95 

96 

19S 

l99. 
Moo 



3 porCt. 



30.7098 
30.7862. 
30.8604 

30-93^4' 
31.0,024 



31.0703 

3M36a 
31J.2002 
31.2623 
31.3226 



31. 3812 
31.4386 

3<-4932 
'3<-5-468 

•3<-598^ 



3i.perCr; 



27.0887 
27.1388 
27.1873 
27.2341 
27.2793 



27.3230 
27.9652 
27.4060 
27-4454 
27-4835 



27.^203 
27-!4558 

27J^902 

27.^2^34 
27^:6^54 



4 per Ct. 



24.1428 

24-«757 
24.2074 
24.23^9 
24.2672 



24.2954 
24.3225 
24.3486 
'24-3736 
24-3977 




5 per Ct. 



19.6988 
19.7132. 
15.7268 
19.7398 
19.7522 



19.7640 
19.7752 
19.7&59 
19.7961 
19.8058 



19.8151 
19.8239 
15.8323 
19.8403 

*Ml2£ 



6 pejj q. 



•16.5556 
16.5618 

16.5734 
,16.5786 



16,5836 
16.^883 
16.5928 
^6.5969 

1 6.QO0 



I 



16.6046 

16.6081 
16.6114 
€6.6145 
f6.6r7| 



Bcrpi- 

ttiitjt, 



3^3333 



28:5714 



2 5.OC|0O 



2b.doooti6.$666 



. I 
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TABLE IIL 

Shewing the Probabilities of the Daration of 

* Life, as deduced by Dr.fliiASyfromObferva-^ 

tions on the Bills of Moitality of Bresl aw. 



lAgei' 

1 _ .. 


Perfon* 


peer. 


A ^<-« 


PerfoBi 


Deer. 


Am», P«'fofl8| 


Dtcr. 


iivint. 


of Life. 


Ages. 

3* 


living. 


of Lift. 


Agfa. 


livitijt. 


rfUfi. 


, I 


lOdO 


145 


523 


i 


232 


10 


:, 2 


^55 


57 


32 


5^5 


g 


62 


222 


TO 


*. 3 


798 


,18 


33 


507 


8 


i^ 


212 


" 10 


• 4 


760 


28 


34 


499 


9 


64 


202 


ID 

1 


1 5 


7i» 


22 


35 


490 


9 


55 


;i92 


. ^0 


1 $ 


710 


18 


36 


481 


9 


66 


182 


; ^^ 


7 


692 


12 


37 


472 


9 


67 


172 


10 


.8 


$8® 


. 10 


38 


463 


9 


68 


162 


10 


9 


670 


9 


39 


454 


9. 


69 


15a 


10 


10 


661 


8 


40 


445, 


9: 


.70 


142 


IL 


II 


653 


7 


.41 


,436 


i 9 


.71 


131.. 


«1 


12 


;646 


6 


42 


427 


i io< 


.72 


126 


£1 


13 


^ 640 


6 


43 


417 


10 


73 


109 


SI 


14- 


:.6i 


6 


.44 


407 


10 


74 


,98 


10 


.15. 


...d 


45 


397 


10. 


75 


88 


VO 


16 


622 


6 


46 


387 


10 


76 


78 


10 


17 


616 


6 


47 


377 


10 


77 


68 


, 10 


18 


610 


6 


48 


3^7 


10 


78 


58 


9 


19 


604 


6 


49 


357 


II 


79 


49 


8 


20 


59^ 


6 


50 


346 


II 


80 


41 


7 


21 


59^ 


6 


51 


335 


II 


81 


34 


6 


22 


586 


7 


52 


324 


II 


82 


28 


5 


23 


579 


6 


53 


3^3 


II 


83 


23 


4 


24 


573 


6 


54 


302 


10 


84 


19 


4 


25 


567 


7 


55 


-292 


10 


85 


15 


4 


26 


560 


7 


56 


282 


10 


86 


II 


3 


27 


553 


7 


57 


272 


10 


87 


8 


3 


28 


546 


7 


58 


262 


10 


88 


5 


2 


■2SL 

T30 


539 


8 


59 


252 


10 


89 


3 


2 


s-j-i 


' 8 


60 


242^ 


10 


90 


I 


I 
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Sttewihg the Probabiiities of Life at North- 
AMPTON. See page 260, 261. 







oftff*. 

3qo. 


Ages. 


P«rfon» 
' living. 


Deer. 

■jfLife. 


Ages 

62 


PerfonsI Deer, 
living, jof Life." 




^ 


M49 


31 


428 


7 


187 


8 




. I 


^49 


1,^7 


32 


421 


7. 


63 


179 


. 8 




' 2 . 


722 


50 


33 


414 


7 


64 


171 


8 




*■ 


872 


¥ 


34, 


407 


. 7 


65 


163 


8, 




l-^-v 


(46 


ti 


35, 


400 


7 


66 


»55 


8 




i5.- 


<25 


¥ 


.3^. 


393 


7 


67 


H7 


8 




.6 


009 


h 


.'37 


386 


7 


68 


139 


8 




•7 


396 


10 


?8 


379^ 


7 


69 


131 


• 8 




;8- 


^86 


> 9 




372 


7. 


70 


123 


8 




9 


577 


;1I' 


365 


8 


71 


115 


8 




10 


f70 


4i 


357 


8 


72 


107 


8 




II 


464 


16 


42; 


349 


8 


73 


99> 


8 




12 


558 


. is 


43 


341. 


8^ 


,74 


91 


8 




1^: 


553 


• -5 


44 


m 


8 


75 


83 


8 




14 


I48 


'. 5 


45! 


325 


8 


76- 


75, 


8 





15 


543 


. \5 


•46 


3? 7 


8 


77 


67 


7 




16 


538 


5 


♦?< 


309 


8 


78 


60 


•7 




'/^. 


^33 


■ :5. 


48^ 


301 


8 


79. 


53 


. 7 




18 


$28 


- '6 


49, 


m 


9 


80 


46 


7 




19 


422 


- ;7; 


.50; 


284 


9 


81 


39 


7 




20 


415 


:8, 


5t' 


2175 


8 


82 


32 


6 




izi 


407 


:8 


■52- 


267 


8 


83 


26 


5 




22 


•499 


!8 


53 


2'59 


8 


u 


21 


.4- 




23- 


49? 


8 


H 


^i 
243 


8 


85 


^7, 


4' 




24_ 


483 


8 


5f' 


8 


86 


«3 


3 




25 


475 


;8, 


56 


235 


8 


•87. 


10 


2 




26 


467 


8 


57 


2127 


8 


88' 


8 


'2 




27' 


459 


8 


58 


219 


8 


89; 


6 


2 




28 


451 


8 


59 


211 


8 


90 


4,' 


2. 




2ft 


443 


8 


60 


2P3 


8 


9* 


• 2 


I 




?o 


435 ,7 1 


61 


iEl. 


J 8 l',9^| 


.In 


.I.j! 



/ 
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3«4. A P P E N .I>-,1 X, 

T A B L E y, 

Shewing theProbabilitiesofLifeatiNoRWicit.^ 
"/ "^ce page 262. ' ' 



i^crljns 1 Deer. , i ^ I 


Perlous Deer. 1 


^ IPerfont 


Deer. 


Ages. 



living. 

1185- 


of LiVe.' 
320 


32 


living. 


kfLife. 


63 


»74 


of Life. 
9 


392-. 


-.6 


I 


865 


160 


33 


386 


. 6- 


64 


165 


9 


1 

2 


705 


60 


34 


380 


. 6 


65 


156 


9 


■3 


645 


52 


35 


374' 


16 


66 


147 


9 


4 


613 


23 


36 


368. 


- 6 


57 


138 


9 


;5 


590 


20 


37 


362 


.6, 


68 


120 


; 9 


16 


570 


16 


38 


35^ 


16 


69 


I20 


. 9 


7 


554 


»3 


39 


350 


■ '7 


70 


HI 


? 


•8, 


541 


ir 


40 


343 


-6 


71 


t02 


8 


i9 


530 


9 


4' 


337 


6 


72 


94 


8 


10 


52 » 


7 


42 


331 


6 


73 


86 


8 


ii 


514 


6 


43 


325 


'7 


74 


78 


8 


12 


568 


6 


44 


318 


7 


75 


70 


. 8 


M 


502 


5 


45 


Z^t 


7 


1^^ 


62 


7 


u 


497 


5 


46 


304 


7 


77 


SS 


• 7 


'^ 


492 


4 


47 


297 


7 


:^8 


48 


6 


^6 


487 


■5 


48 


290 


,7 


79' 


42 


5- 


»7^ 


482 


5 


.49 


2«3 


7 


80. 


37 


5 


iS 


477 


.5 


50 


276 


7 


81 


32 


4 


^9 


472- 


4 


5i 


269' 


.7 


82 


28 


4 


f° 


467 


6 


52 


262 


7 


83 


24 


4 


?i 


461 


6 


53 


255 


;8 


84 


to 
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?2 


455 


6 


54 


247 


8 


85 


17 


3 


43. 


449 


6 


S5 
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86 


14 


3 


24 


443 


6. 


56 
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87 


II 


2' 


25^ 
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6 


57 
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8 


88 


9 


2 


^6 
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i7 


58 
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;8 


89 


7 


2 


>7 
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|7 
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90 


5 


2: 


18 


47 


17 


60 
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9' 


3 
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!6 


61 


i&^^ 
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92 


1 


I- 
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62 
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93 
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• I 
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TABLE VL {a). 

Shewing the prcfcnt Val«s of an Annuity of i /. 

' "on a Single Life, according to Mr. De Moivfe's 
hypothcfis ; and, therefore, nearly, according to 
the probabilities of life at Breslaw, Norwicji, 
apd Northampton*. See p. 2, and p.. 2^7. 



. s; 

'9 
10. 

II 
12 
13 
14 

\l 

17 
18 

.19 

20 

21 

22 
23 
24 

25 
26 

27 
28 

29 

30 

3» 

32 
33 


3pcrCt. 


3{perCt: 


4 per Ck. 


4iper6. 


SperCt.. 

'4,544 
14,607 

14,607 


6pcrgt. 


>9*736; 
19,868 

19,868 


18,160 
18,269 
18,269 


16,791. 

16,882 
16,882 


'5,595 

15,672 
15,672 


t2,790 
12,839 
12,839 


•i9>736 
19,604 
19,469 

J9*33" 
19' '92 

19,050 

18,905 

i«'759 
18,610 
18,458 


18,160 
1-8,049 

'7*937 
'7,823 

'7.707 
17.588 
17*467 

'7*344 
17,220 

'7*093 


16,791 
16,698 
1 6,604 
16,508 
i6>4io 
16,311 
^ 16,209 
i6,i»5 

'5,999 
15,891 


'5,595 
'5,5'7 
'5,437 
'5^356 

'5,273 
15,189 

15,102 

15,015 

'4,923 
14,831 


'4,544 
14,480 
14,412 

14,342 
14,271 

'4.'97 
'4,«23 
14,047 
'3,970 
13,891 

13,810 
«3,727 
'3,642 

'3f555 

13,460 

'3,375 
U,282 
13,186 
i3,o«8 
12,988 

12,855 
12,780 
_l 2^673 


12,790 
12,741 
12,691 
'^,639 
12,586 
12,532 
12,476 
12,419 
12,361 

'2,3o\ 


18,305 
18,148 
17,990 

17,8*7 
17.664 

17*497 
'7*327 
'7.'54 
16,979 
16,800 


16,963 
16,839 
J 6,696 

'6,559 
16,419 

16,277 
16,133 
15,985 

'5*835 
15,682 


15,781 
1 5,669 

'5,554 
'5,437 
15,31b 

'5, '97 

^Sy^73 
14,946 
14,816 
14,684 


»4*737 
14,641 

H,543 
14,442 
M,340 

'4»235 
14,128 

14,018 

'3,9^S 

'3,79' 


12,239 

'2,177 

12,112 

I2,0 + 5 

",978 

ii,vo8 

.'J,837 
11,763 
11,^88 
11,610 


16,620 
16,436 
16,248 


'5*526 

'5,367 
15,204 


'4,549 
14,411 
14,270 


'3,673 
'3,553 

'3,430 


11,530 

'",449 
1.1,16; 



(fl) This Table is the fame with Mr. De Mei-vn's Table ot- 
the values of fingle' lives, publiHed in his Treatift on Lift 
Jn/iuities, dnd earned as for as the age of 79, to three places of 
decimals, by Mr. Dadjon in his Mathematical Refv/itcr^^ vo). ^l. 
{!• 169. 
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Ace. 

34 

11 
11 

39 
40 

4' 
42 
43 
44 

:i 

47 
48 

49 

so 

s« 

S3 
54 

;i 

57 
58 

60 
61 

66 

67 
68 
69 
70 


J p«r Ct, 


34p«rCt. 


4P«Cu 


4ip«'at. 


SperCw 


BptrCu 


16.057 
15,864 
ij,666 

•$.465 
15,260 

"5.053 
14.84* 


•5.039 
4,871 
14,699 
• 4.524 
•4.345 
14,163 

•3.978 


14,126 
•3.979 
•3.829 

I3.6?6 
•3.S'9 

•3.359 
13,196 


13>J04 

>3*«75 
13,044 

12,909 

12,771 
12,630 
12,485 


12,562 

12,449 
>2,333 
12,214 

12,091 
11,966 
11,837 


if,278 
11,189 
11,098 
ii,op3 

>o*2^7 
i6,«57 
io,7p4 


14,626 
14,407 
14,185 

•3.958 
13,728 

'3.493 

'r.254 

13,012 

12,764 
12,511 


•3.789 
•3.596 
•3.399 
•3.>99 
•2.993 
12,784 

•2,57' 

•2.354 
12,131 

11,904 


13,0*8 
.12,858 
12,683 
12,504 
12,322 

«2.«35 
11,944 

• ',748 
11,548 

•'.344. 

'•.'35 
10,921 

10,702 

10,478 

10,248 

10,014 

9,773 

9,527 

9.275 

9.0'/ 


12*337 
12,185 
12,029 
11,870 
11,707 

11,54c 
11,368 
11,192 
11,012 
10,827 


11,705 
11,570 
11,^31 
11,288 
11,142 
10,992 
10,837 
10,679 
10,515 
10,348 


10,599 
10,490 
10,378 
10.263 
I a, 1 44 
10,021 

SJ*895 
9.765 
9*630 
9*492 


12.255 

.11,994 
11,729 

»'.457 
11,183 
10,902 
10,616 
10,325 
10,029 
9.727 


11,673 

•'.437 
11,195 

.•'-.950 
10,698 

'0,443 
10,181 

9.9'3 
9,640 

9,361 


10,638 

ic>,443 
10,243 

10,039 

9,829 

9*614 

9*393 
9,166 

8*933 

8,694 


10,176 

9*999 
9,817 
9*630 
9*437 

- 9»239 
9,036 

8,826 
8,611 
8,389 


9*349 
9,201 

9*949 
8,891 

8,729 
8,561 
8,387 
8,208 
8,023 
7*831 


9.4'9 
9,107 
8.787 
8.46?' 
8.i3« 
7.794 
7.450 
7.099 

6,743 
6,578 


9.076 
8,786 
8,488 
8,185 
7.87? 
7.558. 

6.90* 
6,565 
6,219 


8,482 
8,205 
7.92 • 
7,63' 

7.333 
7,027 
6,714 

6.J94 
6,065 


8,449 
8,197 

7*938 
7,672 

7,399 

7*119 
6,831 

^*534 
6,230 
S,9i8 


8,i6i 

7,926 
7,684 
7*435 
7,179 

6,643 

6,362 

6,073 

r ?,77'; 


7,633 
7,428 
7,216 

6,997 
6,770 

6535 
6,29a 

6,040 
5*779 
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TABLE VI. Continued. 



■ 74 


iTsisr 


'si^e^t; 


7r«-cr 


:t^t. 


SJftiCu 


6 per Ct. 


6,Qo8 , 


, S,86S. 


5,728 


5,596 


5,468 


5»2?8 


72 
73 


5,246 


5,>30 


5,383 
5,029 


5,265, 
4*926 


4,8*6 


4,937 
4,636 


7* 


4,854 


4>759 


4,666 


4,576 


4,489 


4,324 


75 


4,453 


4,373 


4,293 


4,2 » 7 


4»'43 


4,QOO 


76 


4,046 


3,978 


3,9 > 2 


3,847 


3,784 


3,664 


77 


3,632 


3,575 


3,520 


3,467 


3»4>5 


>,3«5 


78 


3,*o7 


3,163 


3,m 


3,076 


3,034 


*,953 


79 


2,776 


2.74 « 


2,707 


2,673 


2,641 


2,578 


80 
81 


2,334 


2,309 


2,284 


2,259 


2,235 


t,i88 


1,886 


1,867 


i,8-50 


i,S32 


1,816 


>,7«3 


8z 


1,429 . 


1,411 


1,406 


»',394 


1,384 


',362 


83 


0^61 


0,955 


0,950 


0,943 


0,937 


0,925 


8+ 


0,484 


0,483 


0,481 


0,479 


0,476 


•>472 


-15. 


0,000 


0,000 


o,ooo_ 


1 0,000 


0,000 


0,000 
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T)A 3X E VII. 

Shewing the Value of an Annuily ofi the joint con- 
tinuance of Two Lives, according to Mr. De 
Moivris Hypotbefis ; and, therefore, nearly ac- 
cording to the protebilities df life at Breslaw, 
Norwich, and NorthamptoNp See Eflay II, 
and, p. 2, 3, 231, 267. 
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nl 


Is 
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.r^ 
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10 


15.206 


13-342 


11.855 




15 


14.878 


13-093 


11.661 




20 


14-503 


12.808 


M-430 




25 


14.074 


12.480 


11.182 


10 


30 


13-585 


I21I02 


10.884 




35 


13.025 


11.665 


10.537 




40 


12.381 


11,156 


10.128 




45 


11.644 


10.564 


g,6^6 




50 


10.796 


9.871 


9.074 




55 


9.822 


9-059 


8.391 




60 


8.704 


8.105 


7.572 




65 


7-417 


6.980 


6.585 




70 


5936 


5-652 


S'39^ 




15 


14.574 


12.860 


11.478" 




20 


14.225 


^^'393 
i2.k8i 


11.266 




25 


13.822 


1I.022 




30. 


^3-359 


11.921 


10.736 




35 


12.824 


11.501 


10.402 


'I5> 


40 


12.207 


*ii.oi3 


10.008 


'• 


45 


11.496 


10.440 


9-541 




50 


10.675 


9-7^7 


8.985 




SS 


9-7^ 


8-975 


8.318 




60 


U^^ 


8.041 


7-515 




65 


1-377 


^■93^ 


6.544 


1 70 1 


.. ^'V^ 


'5-623 


5.364 
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zt 
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1^ 


1^ 


1^. 




20 


J3-904 


12.341 


11.067 




25 


''3-531 


12.051 


10.840 




30 


13.098 


J1.7I1 


10.565 




35 


12.594 


11.314 


10.278 




40 


12.008 


10.847 


9.870 


20 


45 


".325 


10.297 


9-420 




50 


10.536 


9.648 


8.880' 


' 


55 


9.617 


8.879 


8-233' 




60 


8.549 


7.967 


7.448 




65 


7.308 


6.882 


6.495 




70 
25 


5.868 


. 5-59<^ 


• 5-333; 


13.192 


11.786 


16.621 


< 


30 


J 2.794 


11.468 


1P.36J 




35 


12,333 


11.095 


16.067 




40 


11.7^6 


10.655 


9.708 


25 


45 


11,130 


10.131 


9.278 




50 


10,374 


9,509 


8.761 




55 


9.488 


8.766 


8-»34. 


1 


60 


8.452 


7.880 


7-37* 




65 


7.241 


6.826 


6.440 




70 
30 


5.826 


6-551 


5-294 


»2-434 


11.182 


^0.133 


'- 


35 


12.010 


10.838 ' 


9-854 




40 


11.502 


10.421? 


' 9-5i4- 




45 


10.898 


9.-936 


9.112 


30 


50 


10.183 


9-345 • 


8.6io. 




55 


9-338 


8.634 


8.018. 




66 " 


8.33« 


7-779 


7,280 




65 


7.161 • 


6.748 


6.373 




76 


• 5-777 


. 5-59.5.. 


5.254 
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35 


11.632 


10.530 


9600 




40 


it 175 


10.157 


9291 


' ?5 


45 


10.622 


9.702 


^'913 




50 


9-955 


9.149 


8.450 




55 


9.156 


8.476 


7-879 




60 


8.202 


7.658 


7-172 




65 


7.066 


6.662 


6.294 




70 


5.718 


5-450 


5-203 




40 


10.777 


9.826 


9,014 
1.671 




45 


10.283 


9.418 


'40 


5« 


9.677 


8.911 


?.244 




|5 


8.936 


8.283 


7.710 




60 


8.038 


7-5'o 


7.039 
$.198 




65 


6.951 


6.^56 




70 


5.646 


5-383 


5-141 




45 


9-863 


9.063 


8.370 




50 


3*M' 


8.619 


7-987 


45 


55 


8.662 


8.044 


7-500^ 
$-875 




60 


7-831 


7-33? 




65 


6.807 


6.425 


6.080 




70 


5-556 


5-300 


5-063 




50 


8.892 


8.235 


7.660 




55 


8.312 


, 7-7,3^ 


7-230 
4.664 


.50 


60 


7.568 


7,091 




65 


6,623 


6.Z59 


i}.926 




70 


5.44« 


5-^93 


4.964 




55 


7.849 


7-332 


f.873 


^55 


60 


7.220 


6.781 


6-3»6 




65 


. 6.379 


6.036 


5.724 




7P 


. .5-29X . 


5-053 


1 4-833 
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60 


60 

65 
70 


6.737 
6.043 

5.081 


'^■351 
4.858 


6.001 
5-444 
A'H3 


65 


65 
70 


5-547 

4-773 


5-277 
4-571 


5-031 
4-385 


7P 


7° 


4.Z70 


4.104 


--iiga. 
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TABLE VIIL 

Shewing the Probability of the Duration of Life in 
London, dedaced by Mr. Simp/on from obfer- 
vations on .the bills of mortality in- London for 
lo yearS) from 1728 to. 1737- 



* 


Perfons 


Deer. ■ 




Perfons 


Detr. 




PerfonsI Deer, i 





nving. 
1000 


ofLifo. 
320 


Agis. 

27 


living. 


of Life. 


Agec. 

54 


living, [of Life.'I 


321 


6 


135 


6 


I 


680 


133 


28 


315 


7 


55 


129 


6 


2 


547 


5» 


29 


308 


7 


56 


123 


6 


3 


496 


27 


30 


301 


7 


57 


117 


5 


4 


469 


17 


^'j 


294- 


7 


58 


112 


5 


5 


452 


12 


32»287 


7 


59 


107 


5 


6 


440 


10 


33 


280 


7 


60 


102 


5 


7 


430 


8 


34 


273 


7 


61 


97 


5 


8 


422 


7 


35 


266 


7 


62 


92 


5 


9 


4*5 


5 


36 


259 


7 


^3 


87 


5 


10 


410 


5 


37 


252 


7 


64 


82 


5 


II 


405 


5 


38, 


245 


8 


65 


77 


•5 


12 


400 


5 


39 


237 


8 


66 


72 


5 


13 


395 


5 


40 


229 


7 


67 


67 


5 


14 


390 


5 


41 


222 


8 


68 


62 


4 


t5 


385 


5 


42 


214 


8 


69 


58 


4 


x6 


380 


5 


43 


206 


7 


70 


54 


4 


17 


375 


5 


44 


199 


7 


71 


50 


4 


18 


370 


5 


45 


192 


7 


72 


46 


4 


'9 


3^5 


5 


46 


185 


7 


73 


42 


3 ■ 


20 


360 


5 


47 


178 


7 


74 


39 


3 


21 


355 


5 


48 


171 


6 


75 


36 


3 


22 


350 


5 


49 


165 


6 


76 


33 


3 


23 


345 


6 


50 


159 


6 


77 


30 


3 


24 


339 


6 


51 


^53 


6 


78 


27 


z 


25 


3f3 


6 


52 


H7 


6 


79 


25 




i6 


3^7 


6 


53 


141 


6 
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T A B L E IX. 

Shewing the Expe^ations of Life in London, ac- 
cording; to the. prepeding Table. - .See Mr. &'n^ . 

fon*s'Sel(^ Exerciffit p. 255. - ; : -j. 1 j 

J. 



LI 1 1- I i' .-m'' 

Expectation. ) Age. 



Expedition. 



Age. 

■<l ■ 
2 
3 

6 

7 
•8 

9 
10. 

12 
*3 

15 

16 

17 
iS 

«9 
20 

^«.: 

i6 
27 



Expectation. 



27.0 

34-0 

35.6' 

36.0 

3ex.o 

35'^ 
35-2 , 
34;.8 
34.3 
33-7 

331-^ 
2^-5 
3^-9 
3»-3 

307 
30.1 

281.5 

28.3 

27.7 

27.2. 

26.6 

26.1: 

25.6 

2£.I 



Age. 



2jr r 

'29 

31 

•.3a 

33- 

34. 

35' 

36 

37 

3« 

39 

40 

41 

4?_ 

43 

44 

4^" 

46 

47' 
48- 

49 
50 

51 

53, 

.54 



24:6 
24.1 
23.6 
23.1 
22.7 
2r.3 
21.9 ■ 

?i-5 
,21". I 

. 20. 7 
20.3 
'I9.9 
'19.6 
19.2 
18.8 ' 
18.5 

1 8. 1 

i7.'8 
17.4 
iT-.o 
16.7 
16.3 
16.0 
15.6 
15.2 
14.9 
_i4-5 



55 


14.2 ; 


56. 


138 


57 : 


■ »i3'4, 


58 


>3^^i ! 


59- 


\- U.7 ! 


6o' 


12^4 


6r 


• 12:0 


€2 


■.¥-6-' 


63 


•J 

JI.2 


64- 


.-10.8 


65. 


. • 10.5:, 


66 


10. 1 


67 


9.8 


68 


-94 


69 


91 


70 


■ 8.8 


71. 


^ 8.4 


72 


. 8.1- 


73: 


. -7^8 


74 


.• 7-5 


7S. 


7.2 


76. 


6.8 


77- 


6.4 


.78 


6.0 


79 


5-5 ■ 


80. 


5-0 
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TAB L*E X* 

Shewing the Value of ah AhniAif On Oni Life, ^^ 
cording to the ProbabHitifcs'Of Life in LtteVoi^, 
See Mr. Sinf^etCiSeUS Exercifes^ p. 260. 
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Shtwifig the Value of sm Aanaity cm the joint con- 
tinuance of Two Lives, according to the proba- 
bilities of Life in London. See Mr. Siinpfdifi 
SeleU Jixenifisj p. ^66. 
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H 


^' 


ll 


3i 

13.0 


n 

ii.6 




< 


H 


1 1.3 


Hi 

10. 1 ; 




lO 


14.7 




20 


12.8 




«5 


14.3 


121.7 


"1 


1 


25 


12,2 


16.8 


97 




ao 


13.8 


13.2 


10.8 




30 


ii.6 


i<S>.3 


9.^ 


t 


25 


»3-i 


ii.6 


ib.2 


. 


35 


10.9 


9.8 


8.8 




30 


la.g 


10.9 


'9-7 




40 


10.2 


1:6 


8.4: 


lO 


35 


11.5 


10.2 


rg-^ 


20 


45 


95 


7-9 i 


i.-. 


40 


10.7 


,3-6 


.8.6 




50 


8.8 


8.0 


7.4; 




45 


'10.6 


'9.0 


: 8.1 




55 


8.1 


7-5 


6.9 j 


1 . 


50 


n 


8.4 


y7-^ 




60 


7-4 


6:9 


6.4 


\ • 


55 


f 8.6 


:^.8 


I'i 




^5. 


6.7 


^.3 


59 




60 


.7-8 


7.2 


6.6 




7.0 


6.6 


6-7 


5-4 




65 


6.9 

6.L 


6.5 

5.8 


6.1 

.5-5 




U' 


.5.2 


5.0 


4.8 




70 


• 










• 


75 


5-3 


5.1 


4-9 




25 
30 


ir.8 
"•3 


ip.5 


9-4 
9.0 


* 












XKJ» X 


!• • 
1 --- 


15 


139 


12.3 


II.O 




35 


10.7 


9:6 


8.6 


» 


20 


«3-3 


11.8 


10.5 




40 


16.0 


9.1 


8.2 


1 


25 


IZ.6 


II. 2 


ro.i 




45 


9A 


8.5 


7.8 




ao^ 


11.9 


10.6 


9-5 


25 


SO 


«.7 


1-9 


7.3 




35 


1 1.2 


1 0.0 


9.0 




55 


iS.o 


7-4' 


6.8 


.. 


4(0 


10.4 


9.4 


8.5 




60 


7-3 


6.8 


6.3 


»$ 


45 


9.6 


8.8 


8.0 




■65 


.6.6 


=6.2 


5.8 




50 


.8.9 


8.2 


7-5 




70 


'5-9 


.5^ 


;5.3 




55 
60 


8.2 


7.6 
7:0 


i6.5 




75 


15:^ 


.4.9 


u^ 


I 


7*5 








' 


r—~ 


f 


63 


6.8 


6.4 


6.0 




.30. 


io:8 


9.6 


■8.6 




70 


6.C 


5-7 


5-4 


30 


35 


10.3 


9.2 


8.3 




7^ 


5-2 


5-0 


4.8 




40 


071 8.8| 8-o| 
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. Continued. 




*«* » •# 1 


•^ . 


•^ . »^ . 1 
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as 
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sg 
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•5s 
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5'^ 
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45 


9.1 


8-3 


7.6 
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<• 
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>..'^ 


5-4 




65 


6.3 


5.« 




50 


•«-5 


7.8 


.7.2 


45 


70 " 


5,6 


5-3 


5-0 


t 


55 


7-9 


7-3 


6.7 


1 


76 


4.9 


4.7 


4.5 
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60 
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6.5 
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50 


•7.6 
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» 
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55 
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75 
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65 
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f 


35 


9.9 


8.8 
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40 
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1. 


75 
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4.6 
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, 


45 
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50 
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7.6 
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55 
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'35 


55 


7-7 
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bo 


,6.5 


5.9 
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* 


60 


7.1 


6.5 


6.1 


«5 


65 


6.0 


5.6 


5.2 


, 


65 


6,4 


6.0 
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70 
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51 
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5-4 
4.8 
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40 
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6.7 
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75 
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TABLE XII. ' 

Shewing the Probabiliticis of Life In London, oh 
the fuppofition, that all who die in London* 
were born there.* Fornied from the Bills, for 
ID years, from 1759 to 1768. See p; 250, 
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47 
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TABLE Xia. 

Shewing the trtie Probabilities of Life in Lokdor 
'till the Age of 19. See p. 254. 





Perfont li»- 


Decrcmenu 


Age. 


Tng. 


of Life. 





750 


240 


I 
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99 


2 


411 


42 


3 
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4 


340 


21 


5 
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II 


6 
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10 


7 
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7 


8 
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6 


9 
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5 


10 
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4 


II 
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4 


12 
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4 


13 
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3 
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15 
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3 


16 
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5 


»7 
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3 


iS 
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4 


19 
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20 


494 
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The numbers in the fccond column to be con- 
tmued as in the laft Table, 



\ 
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TABLE XIV. 

Shewing the true Probabilities of Life 
for all Ages. Formed frdm the Bills 
from 1739 to 1768. See p. 256. 
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in Lo^DOsr 
for xoyears^ 
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646 
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7 
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^9 


83 


7 


•8 


589 


12 


39 


332 


10 


710 


76 


6 


9 


577 


i& 


40 


322 


10 


71 


70 


6 


10 


5^7 


9 


41 


312 


10 


72 


64 


6 


II 


558 


9 


42 


3oi 


lO 


73 


58 


5 
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33 
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4 
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49 
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53 
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54 
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7 
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2 


24 
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55 
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7 
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9 


2 


25 
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8 


56 
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7 


if 
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26 
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8 


57 
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7 
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I 


27 
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8 


58 
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7 
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4 
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28 
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9 
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8 
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APPENDIX. 
T A B L E XV. 



Shewing the Value of an Annuity on the longeft of 
Two given Lives, according to the Probabilities 
of Life ift- London. Sec Mr. Simp/offs SeleS 
Exercijes'^ p. 268. 
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TABLE XV. Continued. 
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Value at 5 
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30 
35 


50 

55 
60 

65 
70 

75 

35 
40 

45 

50 

55 

60 

65 
70 

75 


13.6 

»3-4 
13.2 
12.9 
12.6 
12.2 

15.8 
135 
13.3 

12.9 

12.7 
12.4 
12.0 
11.6 

133 
13.0 

12.7 

12.4 


15-4 
15.1 

14.8 

^4-5 
14.1 

13-7 

15.8 

15-4 
15.1 
14.8 

•4-5 

14.2 

138 

13-4 
13.0 

15-0 
14.6 
14.2 
*3-9 


17.8 

t7-4 
17.0 

16.6 

16.1 

15.6 

18.3 
17.8 

17.4 
17.1 
16.7 
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15.8 
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14.8 
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^5-9 

»5-4 
14.9 
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14.0 
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15-7 
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45 
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75 
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10.6 

12.1 
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10.5 
10.0 
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10.0 
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9-0 

9.4 
8.9 
8.3 

8.2 
7-6 

.6-9 


12.5 
12.0 
1 1.6 

13-3 
12.9 

12.4 

12.0 
11.5 
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12.4 
1 1.9 

ii-3 
10.8 
10.3 
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10.6 

10.1 

9-5 

lO.O 
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8.7 

8.6 
7-9 
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13.6 
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I5-0 
14-5 
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13-3 

12.8 
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10.9 
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60 

^5 
70 

75 


55 
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75 
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55 
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65 

70 

75 

45 

50 
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60 

^5 
70 

75 
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11.4 

1 1.0 
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12.5 

12. 1 
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12.3 

14.2 
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H 


65 
70 

75 


70 
75 
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75 
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TABLE XVL 

Shewing (be Value of an Annuity on the Ipngeft pf 
Two Lives, according to Mr. J)i Moivre's Hj- 
fotbejis i andjj therefore, nearly according to the 
probabilities of Life at Brbslaw, Norwich, 
and Northampton. See Page 231, 267, 268. 
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23.45 
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16.89 
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14.83 




55 


21.23 
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19.28 
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TABLE XVI. 


Continupd. 
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344 AP P E N P I^; 

p B S E R VAT I P N S 

ON: 
TABLES!, and IL 



THESE Tables may be met with in 
moft of the books that treat of com-: 
pound intereft and annaitifs ; but there has 
been, in this work, fo much occafion for re- 
Ycrring to them, that it was neceflary to fave 
the reader the trouble of turning to other , 
books for them. 

The 2d, 3d, 4th, &c. number? in the Second 
Table, are only the fums of the firft 2, 3, 
4, &c. numbers in the F/>y? Table. This 
Table, therefore, is the foundation of the 
Second; znA, indeed^ of all the common 
tables of compound intereft; and, with the 
help of it, almoft all the queftipns in com-r 
pound intereft may be eafily anfwered. 

The following fpecimen of this may, I 
think, be of conficjerable ufe. 

Question I. ^^ To what fum or annuity 

♦* will any given fum or annuity^ now to be 

" laid up for improvement, at a given rate 

f* of compound intereft, increafe^ in a given 

. <* number of years ?" 
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Answer. Divide the given /urn or an- 
nuity by the value of i /. payable at the end 
pf the given number of years, and the quo^ 
fUnt will be the anfwor. 

Example, Let the given fum be 50/. and 
the given time 1 8 years. The rate of intcreft 
/^per cent.-r-T\ie prefent value, at ^per cent. 
pf I /. payable at the end of 1 8 years is, by 
Table I . -49365 and 50/. divided by this 
value, gives /. 101.296, or loi /. 5^. t\ie fum 
to which 50/. will increafe in 18 years. In 
like manner ; 2 /. per annuwy the firft payment 
, of which is to be made immediately, will 
be incfeafed (intereft fuppofed the fame) at 
. the en4 pf 1 8 years, to an annuity of /.4.05 : 
for 2 /. the given annuity^, divided by .4936, 
gives /. 4.05, or 4 /. i s. 

Question II. " To vih^x fum will a 
^* given annuity '2^xxio\xnX^ in consequence of 
^^ being forborn and improved^ af a given 
^^rate of compound intereft, for a given 
f ^ number of years V* 

Answer. From the increafed annuity, 
found by the laft Queftion, fubtratfJ xhe given 
annuity ; and multiply the remainder by the 
PERPETUITY, and the produSl will be the 
anfwer. 

Example. 2 /. per ann. improved at ^per 
fent. compound intereft, will, by the laft 
Queftion, increafe, in 1 8 years, to /. 4.05 per 
fnn. 2 /. fubtraded from 4.05, leaves 2.05, 

which. 
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which, multiplied by 25, the perpetuity^ gives 
/. 51-25, or 51 /• 5 J, the amount in 18 years. 
In the fame manner it may be found, that 
10 /. per ann. (iniereft being the fame) will 
amount, in 41 years, to 998/. 

It fhould be remembered, that the PEJt- 
PETUITV is 33.33, — 28.57,-25, — 20,— or 
16.666, according as intereft is reckoned at 
3,-^31,— -4, — 5 or 6'per cent : And that the 
annuity meant in all thefe Queftions is an 
annuity, the firft payment of which is to be 
made immediately. 



C( 



Question III. *' In what number of 
years will a given fum or annuity increafe 
to another gw^nfum or annuity, in confe- 
quence of being improved at a given rate 
of intereft ?** 



Answer. Divide ,the original fum or an-- 
nuity by the increafed Jum or annuity ; and 
look for the quotient y or the ri umber neareft 
to it in Table I; and the number of yeafs 
corrcfponding to it v/ill be the anfwcr. 

Example. Let tht fum be 50/. The in- 
creafed fum /. 101.29. The rate of intereft, 
4 per cent. The former fum divided by the 
latter gives .4936, which ftands oppofitc in 
the Table to 18 years, or the time in which 
50 /. will gain the required increafe. — '—In 
like manner, it may be found, that i8 years 
is the time in which 2 /. per ann. will increafe 
to /. 4.05 per ann. 

C2LUE5TION 
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Question IV. ** In what time will any 
f* given annuity amount to a given fum, in 
f^ confequence of being forbdra and im- 
^* provqi, at a jgivcn rate of compound in-* 
f' tereftr^ ^ 

Answer. Divide the givtn fum to which 
^he annuity mi;ift amount by the perpetu- 
ity. Add the given annuity to the quo- 
tient I ?ind by the quotient fo increafed, di- 
vide the given annuity ; and this Jecond quo^ 
fient, found in Table I. will fliew the an- 
swer. 

Example. A perfon owes looo /. and re- 
folves to appropriate lo/. per annum of his 
inconae towards difcharging it. la what 
time will fuch an appropriation, in confe- 
quence pf being improved at 4 per cent^ 
amount to a. fum equal to the debt ? ■ 
loooV, divided by 25 gives 40 /. 10 /. added 
to 40 /• makes 50 /; and 1 o /• divided by 50 /. 
gives .2000, which in the- Table ftands op- 
polite to 4 1 years, the required time. 

In the fame manner it will appear, that 
the fame annuity, if improved at 5 per cent. 
Vvill amount to 1000/. in 37 years. 

Qj^estion V. ^^ In what time will a 

■' giV^^ principal be annihilated, by tai;ing 

f* out of it, at the end of a year, a givpn fum, 

f* and after that, the fame fum annually, to- 

Jf; gpther vVith its growing int^refts ?'* 

7 Ak- 
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Answer. In the fame time plainly. in 
which an equal annuity would amount to the 
given principal. 

A perfon, therefore, poflefs^d of i coo /. 
capital, bearing intercft at 4 per cent, would, 
by Queftion IV. reduce 'it to nothing in 41 
years, by taking out of it 10 /. at the begfti- 
ing of the firft year, and as much more every 
following year, as would be neceflary, to* 
gether with the intereft of the remaining 
capital, to make his annual iiicorhe conftant- 
Jy5o/. 

Remark. The fum to which a given an- 
nuity will amount in a given time, is the 
fame with the value of an annuity for the 
given time, equal to the given annuity in- 
creafed by the yearly intereft of the amount. 
That is, loco /. is the value of 50 /. per ann. 
for 41 years at 4 per cent: And the fame 
fum is likewife the value of 60 /. per annum, 
for 37 years at 5 per cent. The reafon is 
plain: 1000/. it has appeared, would, in 
confequence of being put out to thefe dif- 
ferent rates of intereft, be juft fufficient to 
pay the annuities. 

I have been the more explicit in:, thefe 

.rules, becaufe they point out a very eafy 

method of deducing and examining all I have 

faid|». in different parts of ^ this work, -and 

particularly in Chap. HI. concerning the in- 

-'. ^ ' creafe 
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creafe of money at intereft. ^I will juft 

mention one inftance. 

400,000 /. per annuniy applied in the man- 
ner fuppofed in Queftions IV. and,V. would 
annihilate 55 millions, bearing intereft at 5^ 
per cent, in 42 years. 

In 1716, when \ht Jinking fund was efta- 
tliflied, the public debts were near this fum,* 
and bore 5 per cent, intereft. This fund then^ 
had but 400,000 /. of it been inviolably ap- 
plied to the annihilation of the public debts, 
would, in 1758, have difcharged all the debts 

contracted before 1716." And it may be 

further found very eafily, by the anfwer t© 
Queftion IV . that had it been fufFercd ta go 
on in its operation, and been applied, fnce 
1758, to the redemption of only '^ per cents 
ztpar^ it would by this time have difcharged 
104 millions; and feven years hence 140 

millions. The aflertion, therefore, in 

page 165, is ftridtly true. But the following 
proof of that aflertion will, perhaps, be more 
clear and ftriking. 

Suppofe an annuity of 400,000/, beginning 
in 1716, to have been applied unalien- 
ABLY till J 730, to the annihilation of debts 
bearing intereft at 5 per cent ; from 1730 to 
1748, to the annihilation of debts bearing 
intereft at 4 per cent, and from 1748 to 1771, 
to the annihilation of debts bearing intereft 
at 3 per cent. la^the firft of thefe periods the 
annuity would have increafed to 800,000/.; 

ia 
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in xhtfecond^ to j, 600,000/. ; in the lajiy to 

3,200,000/. In the laft year, therefore, 

the nation might have been eafed of above 
three mU&ons per annum in taxes. And, at the 
fanie time, (Ibppoiing all the fame meafures 
taken in other refpedts) it would have en- 
joyed the benefit of the greateft part of that 
very Jinking fund it how has ; and no dctri- 
xnent could have arifen to the publie, from 
any of the applications which have been made 
of it to current expences. 
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DiRECTJONs for finding the Va- 
lue s of two JointLives, and 
of the LONGEST of two lives; 
and alfo, of three Joint Live s 
and the longest of three lives, 
by Tables VII, XI, XV, and XVL 

T JP both the ages are given in the Tables,. 
I the value wsntegi will be found imme- 
diately by infpe^ion. 

If the ages arc not given in the Tables, it 
will be beft to proceed in the following man^^ 
ner. 

Snppofe the r?ate of intereft: 4tfcr cent, and 
the value defijfcd of two joint lives, wRofc 
ages are 40 and 66, ^ — —It will appear, from 
infpcfting Table VH. that the valu^ fpught 
would be 6^556, were the age of the elder 
life 65; and 5.383, were it 70. Since^ 
therefore, it is 66, the value mufl: be the 
jirji of four arithmetical means between (>-%%(> 

and. 1.383, or 6.322. For the i&me rea- 

fon, had the ages of the elder been 68, the 
value would have been the 3d arithmetical 
mean between 6.556 and 5.303 or 5.854.— 
In like manner, were the propofed age5.43 
and 65, the value would be the third aritb-^ 
metical mean between 6.556 (the value of 

tW3 



352 A P P E N D I X 

two joint lives whbfe ages are 40 and 65) 
and 6.425, (the value of two. joint lives 
whofe ages are 45 and 65) or 6.478. 

Again, let the ages be 43 and 66. That 
is, let it be fuppofed, that neither of the 
propofed ages is given in the Table. 

The values correfponding to the ages 

The value, therefore, correfponding to the 
ages 43 and 66, muft be the 3d mean be- 
tween 6.322 and 6.200, or 6.250.- 

N. B. The ift, 2d, 3d, and 4th of four 
arithmetical means between two riumbersf 
are found by fubtradting ^, ^, \, and ^ of 
the difference between the two numbers, from 
the, great eji of them. 

Thus. The difference between 6.5 c6, 
and 5.383, is 1.173. One-fifth of thi§ dif- 
ference is .234; which, fubtrac^ed front 
6.556, leaves 6.322 ; the firfl of 4 means 

between 6.556 and 5.383. In like man- 

faer; the difference between 6.322 and 6.2co 
is .122. One fifth of this difference is .024 i 
and, iherefore, three-fifths of this difference 
is .072, which, fubtradled frorrt 6.322, leaves 
6.25a, the third arithmetical mean between 
6.322 and 6.2CO. 

* In order to avoid trouble, if the ages are 
neirly equal, a year or two may be added to 
the l6aft, and' as much fubtradted from the 
greateft 5 and the value taken by infpedtion. 
' But 
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But if one of them much exceeds the others 
it will in general be fufficicnt to take thd 
neat-eft number in the Tabic fbr the leffer; 

The mean between the Values at 3 per 
tent, and 4 per aent. may be taken for the 
Value at 3I ^^r r^«/'. . without any error of 
confequence; And the like may be faid of 
the values at 4f per centi 

The Values of the iongeft of two lives it 
found by fubtradting the value of the joint 
lives from the fum of the values of the two 
,^ngle lives.— ^ — ^Thus, the values of two 
finglc lives; whofe ages are 25 and 30, are 
by Table VI. (intereft reckoned at 4 per 
tent.) 15.31 and 14.68. The fum of thefe 
two values is 29.99 ; the value of the joirtC 
lives is (by Table VII) 1 r.46 ; and this va-* 
lue, fubtraded from 29*99, &^^^ ^^^5Z^ ^^ 
the value of an annuity on the longeft of the 
two lives.^^^By this rule, Table XVI. has bcert 
calculated ; and a demonftration of it may 
be found in Mr. Simpfon':s Do^rine ofAnnu^ 
ities and Rever^ons, page 20: 

Tjhe value of two joint lives being givea^^ 
the value of three joint lives may be found by 
the following rule^ taken from Mr. Simpfon^s 
^ele£i Rxerctfes^ page 279. - 

Let A be the youngcft, and C the oldell' 

of the three propofed lives. Take the value. 

of the two joint lives B and G, and find the 

A a age 
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age of a ^ngle life D of the fame value. 
Then find the value of the joint lives A and 
D, which will be the anfwer. 

Example. Let the three given ages be 
25, 30, and 40, and let the rate of intcreft 
be 4 per cent. Then the value of the two 
oldeft joint lives B and C, will (by Tab. VIL) 
be J 0.428, anfwering, in Tab. VI. to a fingle 
life D of 54 years of age. And the value of 
the joint lives A and D, which is 8.917 
years purchafc, will be the value fought* 

• From the value of three joint lives given, 
the value of the. hngeji of three lives may be 
deduced in the following method. — *^ .From 
•* the fum of the values of all \h^. Jingle 
^* lives, fubtradl the fum of the values of 
!* all the Joint lives, combined two and two. 
^^ Then to the remainder add the value of 
V the three joint lives; and this laft fum 
*^ will be the value of the longeji of the three 
^^ lives." See Mr. Simpfon's DoBrine ofAn^ 
nuitiesy &c. page 23 — or Mr. Dodfon's Ma^ 
tbematical Repojitoryy Vol. I. page 244. 

Example. The fum of the values of three 
iingle lives, .whofe ages are 25, 30,. and 40, 
1$ (reckoning intereft at \per cent.) 43.202. 
The value of /Jtw joint lives, whofe ages are 
^5 and 30, is, 11.468; of /w(? joint lives, 
whofe ages are. 2.5 and 40, is 10.655; of 
iffvo joint lives^ whofe ages are 30 and 40, h 
10.428^ by Table VII j and the Ihm of thefe 
: ^ 7 three 
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three values is 32.551. This fum fubtradled 
from 43.202 leaves 10.651 ; which remain- 
der added to 8.917 (the value juft found of 
the three joint lives) gives 19.568, the va* 
lue of the longeft of the three lives* 
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SUPPLEMENT, 



CONTAINING 



ADDITIONAL OBSERVATIONS 



ANQ 

TABLES. 

SINCE the firft publication of this work, 
I have had the pleafure of reading an in* 
genious Memoir on the State of Population, 
in the Pais de Vaud, a diftrift of the pro- 
vince of Bern^ in Switzerland. The author 
of this memoir is Mr. Muret, the firft mi- 
nifter at Vevey^ a town in that diftrid, and 
fecretary to the Oeconomical Society there. 
It forms the firft part of the Bern Obferva- 
tions for the year 1766 ; and a good abftra(3: 
of it may be found in the 69th article of a 
work entitled, De re Rujiicay or the Repofi-- 
tory. It contains an account of many fadts 
which appear to me curious and important ; 
and which confirm the obfervations I have 
A a 3 made 
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^lade in the firfl and fourth EiTays in this 
Trcatife..-— Some of thefc h^s I wiirhertt 
beg leave tp recite, 

In the firft Effay I have aflerted, that there 
IS a much greater difference between the pro-? 
babilities of life in great towns and incaunfry 
parijbes rthzn is commonly fufpeded j; and, ag 
one proof of this, I have pbferved, that tho* 
in Lgndon the greateft part of the natives die 
under three years of age, in the country tha 
greater part live to marry. Mr. Muref% Ob-? 
fervations and Tables give a diftinft demon-? 
itration of this, by fbewing, that in the pro- 
vince of Faud, the greater part of the inha- 
bitants live many years beypnd the age of 
maturity. — But to be a little more explicit. 

The diftri€t of Vaud^ m Swtzerlbnd, con-? 
taiiBS 1 12,951 inhabitant^ of all ages; 25,778, 
families-, 38,328 ,|narried perfonsj and the 
annual medium, of births^ for 10 years before 
176^, had ..beep %ysS> oi imidings^ 808; of 
deaths^ 2504.— It appears, therefore, .that 
the married aire very nearly a third part of 
t,he inhabitants, that the nuntber of perfona 
to a family is 44; and that one in 45 of the 
iAhabitants die annually. It may be further 
3i?arnt, by dividing half the numl)er of the 
mamed, by the annual medium of wed? 
^ings, that the expectation of marriage in this 
country is 23 years and f 3 and, ^from the 
proportions of the births, weddings, an4 

deaths 



5UPPLEMEN T. 359 

dciaths (a), that the greater part of tbofe 
iBvho are born live to marryk But of this fad: 
there is, I have juil intimated, a more par- 
ticular and diftin(5l proof, — From a Table 
given by Mr* Muref, of the rate of hurhan 
raortality in this country, derived from re- 
grfters kept in 43 pariftiesj of the ages at 
which the inhabitants die, it appears, that 
one balfoi all that are born live beyond 41 
yearj of age,- — The examination of this Ta- 
ble will, undoubtedly, be a gratification to 
the reader ; and, therefore, I have chofen to 
make it a part of thefe additions. I have 
alfohere given the Table referred to, in p. 194 
and 268, of the probabilities of life in the 
parifh of HaJy-Crofs, near Shrewjbiiry ; and a 
thrd Table, which I have formed from a re- 
gifter in Bufmilcb'^ works, of the ages at which 
the inhabitants of a country pariih in Bran- 
JOENBURGH died, during 50 years; or from 
1710 to 1759.— I have further thought pro- 
per to add,, as contrails to thefe Tables, two 
Tables exhibiting the probabilities of life at 
Vienna and Be rl in. -?-The following ob- 
fervations concerning thefe Tables fhould be 
attended to. 

The Table for thecountry of Vaud, tho* 
it gives the probabilities of life in its firft 
ftages very high; and, at fonie ages, more 
than double to the probabilities of life in 
great cities; yet, certainly, gives them too. 
{a) See the note, p.- 196, &c. 

A a 4 low. 
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low. For, firft, it has juft appeared, that f t| 
this country the births exceed confiderably 
the deaths. The emigrations, likewife, from 
it are very numerous, as will be prefently ob- 
fervcd : And the neceffary efFeft of thefe twp 
caufes is^ to make the regifters give the num-« 
ber of deaths in the firft ftages of life, toQ 
great in comparifon of the deaths in the laft 
•ftages. A Table formed from fuch regifters 
muft give the probabilities, of life too low, 
according to the obfervations in the 4th Bffay^ 
and, in the prefent cafe, they muft be given 
fo much too low, as to afford fufficient rca- 
fon for concluding, that the greater part o(' 
the births don't 1)ecome extinCk 'till near the 
decline of life. 

After 40^ the probabilities of life in this 
country decreafe very faft ; and ip old age, 
they appear to be lower than the probabili- 
ties of life in great towns. I have afligned 
the reafon of this fadt in page 270, &c. All 
turned of 65 or 70 in great towhs, are a fe^ 
lecfced body confifting of perfons feafoned to 
their fi^uation^ and pofleffed of conftitutions 
particularly ftrong 1 and they may, I think, 
be not improperly compared to a company of 
perfons on a hazardous journey, who are be- 
come a fet of picked and hardy travellers, in 
cbnfequence of having loft all the tender and 
infirm, and been ufed to inclement weather, 
and fatigue.— Perfons of feeble frames may^^ 
with the help of the fmiple manners and 
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pure air of the country, attain to old age; 
Dut in great towns they ftand no chance for 
this; the efFe(3: of which muft be that, at 
the fame time that greater numbers will at-- 
tain to old age in the country, they will die 
ofFfafter. Thus; in the diftrift of Vaud, 
the numbers alive at j^ are above double the 
numbers alivp at the fame age at Berlin ; 
but thofe who attain to that age at Berlin, 
have a greater expeStation of life. The fame 
may be obferved of Northampton com-, 
pared with Vienna and London. — Infliort; 
the truth is, however ftrange it may feem, 
** that the deftruftive influence of great towni 
f* on life is the very reafon why old people 
^? live longer in them, than in fmall towns 
** and in the country."— rMr. Muret has ta- 
ken notice of this fadt ; but, fuppofing it not 
general, he afcribes it to the particular pre- 
valency of drunken nefs in his country. He 
had, he faysj^ once the curiofity to examine 
the regifter of deaths in one town, and to 
mark thofe whofe deaths might be imputed 
to drunkennefs, and he found the number fp 
great, as to incline him to believe, that hard 
drinking kills more of mankind than pleu-, 
rities and fevers, and all the mofl malignant 
didempers. This, prgbably, is very true ; 
but the fad: I am confidering is not owing to 
it. Drunkennefs cannot be fuppofed to pre- 
vail more in the country than in great towns. 
And^it always deftroys long before old age. 

7 'Th^ 
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The obfcrvations now made are applica-* 
blc to the Table for the country parifli ia 
Brandenburgh i for it appears from Sufmilch's 
account, that the births there exceed the 
deaths more than in the country of Vaud ; 
nor is it to be imagined^ that there are not 
likewife many emigrations from it, 'particu- 
larly, to Berlin and the King of Prujias^ 
armies. 

From the Tables for Vienna and London, 
compared with the Table for Berlin, it ap- 
pears that the laft of thefe towns, tbo* much 
the fhialleft, has at fome ages even a worfe 
cffe<9: on the duration of life than either of 
the former : And the reafon, perhaps, may 
be, that the inhabitants there are much more 
crauded together. See p. 225.- — Between 
the ages of 30 and 35, and alfo between 42 
and 52, there is an irregularity in the Ber- 
LIN Table, which, very probably, would not 
have appeared in it, had it been formed from 
the bills for a longer term of years. — The 
like obfervation might be made on an irre- 
gularity in the 2d Table, between the ages 
of 25 and 30, 

From the age of 25 to 45, Vienna ap- 
pears, in the Tables, to be lefs unfavourable 
to life than London ; but it cannot be de-? 
pended upon that this is the truth, for the 
Vienna Table may give the probabilities of 
life at thefe ages higher, only becaufe the re-» 
cruits from the country come.torit later,.6r ia 
. . ^ greater 
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greater numbers, after 30 and 40, than in 
I^oNDON. A like cffed: would alio arife 
from a greater number of migrations in old 
age from London than from Vienna. Sec 
the note, p. • 

In forming the Tables for Vienna and 
Berlin, I have applied the correftion ex- 
plained in the 4th Effay, and demonftrated* 
there to be neceflary ; and, in making this 
corredlion, I have fuppofed, agreeably to the 
proportion of. the births to the burials, that 
a fifth of all who die in thefe cities, are per- 
fons who removed to them at 20 years of 
age,— Notwithftanding this corredlion, the 
Table for Berlin gives the probabilities of 
}ife between 10 and 20 fo high, and in fuch 
difproportion to the probabilities of life im- 
mediately after 20, as to exceed all the bounds 
of credibility. The true reafon of this may 
be learnt from what has been faid in p. 225, 
pf the rapid increafe of Berlin. 

My chief purpofe in giving thefe Tables 
is to exhibit,, in the moft ftriking light, the 
difference between the ftate and duration of 
human life, in great cities and in the country. 
It is not poffible to make the comparifon, 
without concern and furprize. I will here 
beg leave to lay it in one view before the 
reader, defiring him to take with him this 
confidcration, that, for the reafons I have 
explained, it can be erroneous only by giving 
the difference [a) much too little, 
{ci) See p. 222, &c. p. 252, p. 246, 

Pro. 
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Proportion of Inhabitants dying annually iq 



PaisDc 

Vaod 

1 in 45 



Coimrry Pa rift 
in Brandenburg 


HolyCrofs 

near 
Shrewftury 


London 


Vienna 


1 in 45 


I in 33 


I in 261 


I in 194 



Berlin. 

I in 267 



Ages to which half the born live* 



Pais De 
Vaod 

41 



Country Pariffi 
in Brandenburg 


Holy-Crofs 


London 


25i 


27 


H 



Vienni I Btrthu 



Proportion of the Inhabitants (^) who reach 
80 years of Age. 



Pais De ICountry PariA, 
V'aud I Brandenborgh 

iin2i4| I in 22^ 



Holy-Crofs | London ] Vienna | Beriin. 



I in II j J in40|i in 41 1 1 in 37 



The 

. (a) See page 22^ This proportion, were there either 
no increafe, or but a flow incrcafe at Berlin, wouTd 
certainly be found to be much the fame with that in Vi- 
enna and London. 

(h) It ihould be recolle£ied here, that a confiderable 
part of thofe who die turned of 80 years of age in great . 
towns, are emigrants from the couatry, wbo came to tbem 
in full maturity, aft^r efcap^ng the vifeaknefs of infancy. 
And that alfo in general thefe emigrants confift of the 
more hearty and robuA part of the kingdom. On both 

thefe 
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From 

thefe accounts the numbers attaining to old age in great 
towns ought to be much greater than in the country. In 
London^ nenna, arid Berlin^ they ought to be nearFy deuik $ ' 
but we fee, that, in reality, they arc fcarccly half. 

(a) Thefe probabilities are here given fufficiently near 
for the prefent purpofe, and fo as to err on the fide fa- 

vourable 
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From this comparifon it appears with how 
much truth great cities have been called 
the graves of mankind* It muft alfo con- 
vince all who will confider it, that, accord- 
ing to. the obfervation at the. eod of the. 4th 
Effay, it is by no means ftridtly proper to 
confider our difeafes as the' original intention 
of nature. They are, without doubt, in ge- 
neral, our own creation. Were there a coun- 
try^ where the inhabitants led lives entirely 
natural and virtuous, few of them would die 
without meafuring out the whole period of 
prefent exiftence allotted th^oi; pain and 
diftempers would be unknown among them ; 
and the difmiffioh of death would conie upon 
them like a fleep, in confequence of no other 
cauic than gradual and unavoidable decay. — 
Let us then, inftead of charging our Maker 
with our miferies, learn more to accufe and 
reproach ourfehes. 

The reafons of the baleful influence of 
great towns, as it has been now exhibited, 
are plainly, 

Firft, The irregular modes of life, the 
luxuries,* debaucheries, and pernicious c«f- 
toros, which prevail more in towns than in 
the country, 

vourable to towas j but the manner of forming the Ta- ' 
b)es is fuch, that they fometimes give them irregularly, . 
and always with lefs corrednefs than the expi£fationSy or 
the fame probabilities for periods of years. 

Secondly, 
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Secondly^ The foulnefs of Ae air in towns, 
occafioned by uncleanlinefs, fmoak, the per- 
ipiration and breath of the inhabitants, and 
putrid fleams ffom drains, church-yards, 
jkennels, and common-fewcrs. — It is, in par*- 
ticular. Well known that air, fpoiled by 
breathing, is rendered fo noxious, as to kill 
inftantaneoufly, any animal that is put into 
it« There muft be caufes in nature (^) con^ 
tinually operating, which reftorc the air after 
.being thus fpoiled^ But in towns it is, pro^ 
bably, confumed fafter than it can be ade- 
quately reftored ; and the larger the town is^ 
At the more the inhabitants are crouded to^ 
gcther, the more > this inconvenience muft 
take place. 

But I muft proceed to fome more of Mn 
Murefs obfervatton8.~— In the 4th Effay, 
Pi 271, &c, I have given an account of fe- 
veral fads which prove the probabilities of 
life to be higher among females than males. 
Agreeably to this it appears, that in the di^ 

{a) A well-known and excelleflt'pbilofdplicr ha$ for 
fotne time been employed in enquirqig into tbe& catifesl 
and he has made feveral curious and important difi^ove* 
ries, of which I hope the world will foon receive a par- 
ticular account One of thefe difcovcries has been 
lately publifeed in a pamphlet, entitled, Dirj^msfor 
impregnating Water with fixid Air^ in order to ammutiicaU 
to it the peculiar Spirit and Virtues <yf Pyrmont Water ^ and 
other Mineral Waters of a fimilar Nature. By the Rev, 
Dr. P|H£STi*y.. .. 

trift 
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tridt of Vaud, half ^t females don't die till 
the age of 46 and Upwirds^ tho' half the 
males die under 36. This great diifercnee is 
in fome meafurc owing to the military and 
commercial emigrations among the males i 
but it appears undeniably, that their greater 
mortality contributes likewife to it. The 
number of males who died, for a courfe of 
years, in 39 pariflies of this diftrift, was 8 1 70 ; 
q{ females 8167; of whom the numbers that 
died under one year of age were 1817 males^ 
and I '^o^ females i and under 10 years of age^ 
3099 males^ and 2 ^^9^ females. In the beginning 
of life, therefore, and before any emigrations 
can take place, the rate of mortality among 
males appears to be much greater than among 
females : And this is rendered yet more certain, 
by the account Mr. Muret gives of the pro-* 
portions of the deaths among males and fd- 
males in the firfi year of life at Vevey. In 
this town, he acquaints us, that for ao years 
ending in 1764, there died, in the firft months 
oi males i^S^ ^o ^g females i and, in the firft 
year, 225 to 162, — ^To the fame effecft it 
appears, from a Table given by Sufmilcb {a)^ 
that in Berlin 203 males die in the firft 
month, and but itZ females i and in the firft 
year, 489 to 395 ; and alfo, from a Table of 
Struyck^Sf that in Holland, 396 f*^/<?x die 
in the firft yeaf, to ^^06 females. -^Yfhzi li 

{a) Sec Sufmilch*$ GottUche OrJnuffgjVol, II.. p, 51 7^ &c. 

moft 



J 
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moil of all remarkable is, that thefe accounts 
fliew, that both at Veyey and Berlin the 
^ill'borh males are to tht JIUI" born females ^ 
as 30 to 21, or nearly in the proportion given 
by the accounts referred to in p. 274, 

The whole number of inhabitants at Ve- 
veV in 1764, was 3350. Of thefe 1931 
were fehiales, and only 141 9 males. Sixty- 
fix were widowers^ and 200 widows. The 
number of batchelorsi above 16 years of age> 
was 5295 and of virgins ^ above 14 years of 
age> 734. See Mr. Murefs Tables, p. 124. 

Mr. Deparcieux at Paris, and Mr. JVar^ 
gentin in SvirEDEN, have obferved, that not 
only women live longer than men, but that 
/^^mV^ women live longer \\v^x\ Jingle women. 
The regifters examined by Mr. Muret con- 
firm this; and it appears particularly, that, 
of equal numbers oi Jingle and married, wo- 
men between 15 and 25, more of the former 
died than of. the latter, in the proportion of 
2 to I. ' The reafon of thi« may.be, as, Mr. 
Muret acknowledges, that the women who 
marry, are a feleded body, confifting of the 
more healthy and vigorous part of the fex* 
But this, probably, is by np means the only 
reafon; for it may, I think, be cxpeded, 
that in this, as well as in all other inftances, 
th/5 confequences of following nature mull 
be favourable. 

• ^ The fadts recited here, and at the end of 

the 4th ElTay, prove, beyond the poffibility of 

B b deqial^ 
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denial {a), that there is a difference between 
the mortality of males and females.-~I mail 
however obferve, that it may be doubted^ 
whether this difference, fo unfavourable to 
males, is natural; and the following fa£ks will 
prove, that I have reafon for fuch a doubt. 

It appears, from feveral regifters in Szfp- 
milch'^ works, that this difference is much 
lefs in the country parijhes and villages of 
Br AND EN BURGH, than in the towns: And, 
agreeably to this, it appears likewife, from 
the accounts of the fame curious writer, that 
the number of males in the country comes 
much nearer to the number of females. 

In 1056 (m^Wviilages in Brandemburgh^ 
the males ^nA females, in 1748, were 1069234, 
and 107,540, or to one another as 100 to 
1014. In twenty fmall towns they were 9 544, 
and 10,333; oras looto io8|. IuBerlin 
they were, exclufive of the garrifon, 3 91 116 
and 4/5938 ; or as 100 to 117I. 
. At the time the accounts, mentioned in 
p. 206, were taken of the inhabitants in the 

[a) In the printed Account of the Society in Nicolas^ 
Lam^ for Equitable AJfurancet on Livts and Survivorjbips^ 
tfeere is a Table of the values of afTurances onfmaU 
Uves^ which fuppofes them to be more hazar(}oas than 
male lives. This Table is derived from an opinion ge- 
nerally received at the time it was compofed ; but I am 
defired to inform the public, that no fuch Table fhail 
be admitted into the future editions of that Accoukt^ 
the fociety being determined to maintain the juft credit 
it has acquired, by keeping ftricftly, in every inftance^ 
to calculations, founded on the beft obiorvations. 

pro* 
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pt0yi»iic of New J©RspY in America, they 
were ^ingiiifhcd pmica^hrly into ma/es and 

Ih 1738^ the niimber ol^ 
Malfes linder 16 was, io639. Females pyod 
Malesabovc i6'i^— — 11631. Females 10725 

In 1 7451 thefei niimbert were,- 
MalM under 16 --^ 14523. Females 13754 
Males above 16 —« 15087^ Females 13704 

Tlxe inference frbrti thefe fads is very ob- 
Viousi They ieem to ftiew fufBciently, that 
hupnan life in males is more brittle than in 
femal^Si only lii confequence of adventitious 
Caufes, or of foo^c particular debility^ that 
t^kes placjs in , ppIiOied ai)d luxurious fo- 
cietee^ ^n4 eipiSQally in jgr^at towns (tf), 

. ;Pi-om .the pcoportion of the births to the 
4«ath5 in the.diftri6t pf Vaup^ jaj mentioned 
in P- 358^ it follows, by the ruje in the note 
|)/,2O0j that the inhabitants ought to double 

their 

: {a) The hpmbct pf deaths for 66 Jrejirs ait Vj^Ey, id 
the fbUr u;/V/^ moatly^ (December, January ^ Fcbiirary 
ain<i March) were to the deaths in thd tour fummer 
months (Jtine^ jM^y* Auguft, and September) as 2 140 
to 1697, or 5 to 4. ^Sce Mr. Muret*% Tables, p. 100)* 
In LoiTDOK and s^ PAitis, this proportion is nearly the 
femiB. At EDiiTBi^&H, a^ 4 to 3. In 25 country 
towns and pariihes mentioned by Dr. Shfirt {New Obfer^ 
uHrnns^ p. 142) as 50 ta4i.-*^Thefi€]cadmitl^ intotho 
Moiit Dieu n^ Ppry^ for 40 y^rs, frp^ 17^ tp.i763t 
B b a were. 
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their own number in 120 years. But ihe 
fact is, that fo many migrate into forergti 
armies and with commercial views, that their 
increafe is fcarcely fenfible. Mr, Muret, 
after obferving this, enters ioto a general ac- 
count of the caufes which obftruft popula- 
tion in his country. Among thefe he infifts 
particularly on Luxury and the Engrgs- 
iiNGOF Farms. I wiih his obfervatibfts 
on thefe fubje<3s were not applicable to the 
prefent ftate of this kingdom : But, perhaps, 
there is no kingdom in the world to which 
they are fo applicable. — In confequence of 
the eafy communication lately created, be- 
tween the different parts of the kingdom, 
the London fafhions and manners, and plea- 
fures, have been propagated every Inhere; 
and almoft every diftant town and village 
now vies with the capital in all kinds of ex- 
penfive diflipation and amufement. This 
enervates and debilitates ; and, together with 
our taxes, raifes every where {a) the price of 

the 

were, in the former months, 314,824; iil the latter^ 
^38,522, or as 4 to 3* See Recherche' s fur la P^uhaUn^ 
ice. per M. Mijfance^ p. iSi. And agreeably to all this. 
Dr. Perciyal informs nie, that at Manchejler the mortally 
of winter, ^nd fummer are to one another as II to 8* — U 
IS remarkable that the births alfo in winter to thofe in 
fummer are at Vevey as 5 to 4 ; in London as 8 to 7 ; 
in the country towns and parilhes juft mentioned, as 7 
to 6. 

• {a) The price of corn, in particular, has for-^me 
time been compiained.of by the poor a^ oppreffively high. 
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the means of fubfiftencc, checks marriage^ 
and brings on poverty, dependance> and ve- 
nality. — With refped:, particularly, to the 
cuftom of engr offing farms ^ Mr. Muret ob- 
ferves, with the higheft reafon, that a large 
tradt of land, in the hands of one man, does 
not yield fo great a return, as when in the 
hands of feveral, nor does it employ fo many 
pedple; and, as a proof of this, he mentions 
two parifties in the diftriift of Va0d, one of 
which (once a little village) having been 
bought by fome rich men, was funk into a 
iingle demefne i and the other, (once a lingle 
demefne) having fallen into the hands of forrje 
peafants, was becorne a little village^ — How 
many fads of the forn>er kind can this coun- 
try now furnifh ? — And there is reafon to 
apprehend they will go on increafing. — The 
cuilom of engroffing farms eafes landlords of 
the trouble attending the neceffities of little 
tenants and the repairs of cottages, — A great 
farnier, by having it^more in his power to 
fpeculate and to command the markets, and 
by drawing to himfclf the profits which would 
have fupported feveral farmers, is capable, 
with lefs culture, of paying a higher rent, 

though far from being fo high as it generally was at the 
end of the laft century. This is a ftriking fad which 
implies that the lewfr part of the nation are now more 
diftrefied than ever. The confequencc has been a re- 
duAion of their number ; and this is an efFedi that mud 
^ Qn^ncreafing,'with increafing luxury and taxes, 

B b 3 Our 
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Our fuperiors, therefore, €nd their Mooiuit 
in this evil.-^But it is, indeed, ercfting pri-^ 
fuate benefit on public calamity } and, for th^ 
fake of a temporary advantage, givipg up tb^ 
nation to depopulation and diftrefir,-— — W* 
have, for many years^ been feeling the trudl 
of this obfervation. 

Dr. Davenanty (the heft of all politic4 
writers), tells us, that at Michaelmas^ in the 
year 1685, it appeared by a furvey of the 
hearth-books {a) that the number of houfcS 
in all England and Wales was 1,300,000, 
of which 554*631 were houfes of only one 
i:himney. See Dr, Davenanfs^(ytkSyVoL II. 
p. 203. T— In his EJky en Ways and Means y &C, 
VoL I. p. 33^ be gives a parficttlftr dcCpUAt 
pf the hujiiber of hotifos itt every cotorityj^ 
Recording to the hearth-hoth of Lady-dl/^ 
1690J and the fum total then was i,319,2)e5. 
rrrAt the refioration it appeared by the fame 
hearth-books, that the niiniber of houfei ift 
|he liingdpni (i^), was i,230,ooo.-rfln fh* 

{a) At this time there was a tax of two (hillings on every 
firi'hartb ; which was taken oiF at the ReyolutioK, 
pccaiife ^reckoned *f not only a ^ great oppreffion to the 
** poorer fort, but a badge of flavery on the whole peo- 
f* pie, cxpofmg every man's houfe to be entered into 
^* and fearchedat pleafure by perfons unknown td him.** 
Preamble to the aH for taking a^ay the revenue arijing kf 
ffetxrih-mney^' J William and hlhxj^ Chap. ib. 

[^^ Contiauatioii of J^o^iny Vol I^ p. 53. 

IRterTafi 
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intenral, therefore, between the rejioration 
and the revolution^ the people of England 
had increafed above 300,000; and " of 
^' SMALLER TENEMENTS, Dr. DaveAaut 
*^ obferves [a)^ there had been, from 1666 to 
*-* 1 688, about 70,000 new foundations laid.*' 
—-But what a melancholy reverfe has takea 
place fince ? — In 1759 the number of houfes 
in England and Wales was 986,482; 
of which not more than 330,000 were houfes 
having lefs than (even windows; and 282,429 
were cottages not charged on account of po- 
verty. — i — In 1766, notwithftanding the in- 
creafe of buildings in London, the number 
of houfes was reduced to 980,692 (^) ; of 
^which 276,149 were cottages not charged. 
According to thefe accounts then, our peo- 
ple have, fince the year 1690, dccreafed 

near 

{a\ Dr» DdFuenant*^ Works, Vol. !• p. 370. 

(i) Sec Confiderations on the Trade and Finances ofihh 
Kingdom, p. 95, 97, 98. Printed for Wtlkie, 1766. Seealfo 
p. 184, &c. of this Trcatife ; and my Appeal to the Public 
em the SuhjtSi of the National Debt^ p. 86, &c.— It dcfcrves 
particular notice, with refpedi to the accounts here given 
of the number of houfes in 1759 and 1766, that, being 
returns mad^ by the furveyors of the houfe and window- 
duties throughout all England and Wales, they are 
fubjed to no fuch deficiencies as thofe in the account of 
the number of houfes in London, taken by Mr. Mait* 
land from the parijh books, and mentioned in the note, 
p. 182.'^— The reafon is, that no landlord or tenant can 
ever confent that 9ny two or more houfes belonging to him, 
(houM be charged by the aiTeflbrs of the window-tax as 
B b 4 Jingle 



376 S U P P L E M E K T. 

near a' million and a half. — And the wafte 
has fallen principally on the inhabitants oF 
cottages ; nor indeed cduld it fall any whcr* 
more unhappily i for, from cottages our 
navies and armies are fupplied, and the; 
lower people are the chief ftrcngth and fcv 
curity of every ftatc.— What renders this ca^ 
lamity more alarmin? is, that the inhabit 
tants of the cottages thrown down in the 
country, fly to London and other towns, 
there to be corrupted and pcrifh {a)^^-^! know 
I (hall be here told that the Reixenue thrives. 
But this is not a circumftance from which any 
encouragement can^he drawp. It thrives, by 

a caufe 

ftngUho\x{ts\ becaufe, in this oafe, he would be taxed 
too high, and pay more than the law required. — — Fo^ 
inftance. A building having* 20 windows, divided into 
two diftinfl tenements, with a family in each, if charged 
as 2L fmgle houfe, would pay, befides 3'j. for the houfe, 
I J, 7 ^* for every window, or i /. 135. jo A in all : 
whereas, if reckoned what it really was, two contiguous 
}iouf€s, it would pay, fuppofing 10 window^ in each 
.tenement, t s, to the houfp duty, and only iQ,d. foreaci^ 
window, or 1 1, 2 s. Sd, in all.r-The number of houfes, 
therefore, fubjeft to the houfe and wipdo\v-diJty, given 
in the above returns, nnuft probably be (hp full number 
of fuch hopf^s in the kingdorq. 

(a) Dr, Davenont fays, from Mr. Kings Qbfervations, 
f* that the fupply of London alone takps i|p above half 
^' the neat increafe of the kingdom." — Is it then to be 
wondered at, that the fupply of the wafle in all the town* 
pf the kingdom, added \,o that increafe of luxury and 
taxes, and of the drain toour armies^ and n(ivies^ zn^ foreign, 
fettlements^ \yljich has taken place withii| thefe 70 year^, 
'|lioM}d have fo far exceeded tl^e increafe of the kingdom, 
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a caufethat is likely in time to dcftroy both 
itfelif and the kingdom ; I mean, by an in- 
creafe of luxury, producing fuc:h an increaib 
of confumption and importation (/?), as fc- 
Ciretly accelerates ruin, while at prefent (as far 
as the Revenue is concerned) it overbalances 
the effedls of depopulation.'— —What reme- 
dies can be applied in fuch circumftances ?— * 
This is a queflioa of great importance, which 
requires a more deep and careful difcuiCon 

as to produciB th6 depopulation J have pucntioncd ?•»— It 
bas been afferted by poljticaj^ calculators, that no popu- 
lation can bcaj^more than ohe foldier for every hundred 
fouls. This is faying a great deal too much ; but were it 
true, the number of our foldiers and failors, even in 
feace^ would alone be fufiicjent to. reduce ms to nothing 
in a little time. 

A flouriihing commerce, tho* favourable to population 
ia feme refy)e£ls, is, I think, on the whole, extremely 
unfavourable |. and, while it flatters, may be deftroying; 
particularly, by increafing luxury, the worft enemy of 
population as well as of public virtue; and by calling 
pfF too many perfofjs from agriculture to unhealthy 
trades and the fea-fervice. — Suppofe 50,000 failois, ad- 
ded to other burdens, to have been formerly the whole 
number the nation could bear without decreafing. la 
fuch circumftances, it is plain, that any caufee which 
doubled or tripled that number, would depopulate with 
rapidity. 

(ffl) For Example. In London, thofe who ufed to 
fatisfy themfelves with one houfe, or perhaps halfz houfe^ 
inuft now have two houfes. Thofe who uled to live 
plain muft now live hi?h ; and thofe who ufed to walk^ 
muft now be carried. This is the reafon of the increafe 
of confumption and of buildings in I^ondon, and not an 
increafe of the inhabitants, for the number of inhabitants 
\% pertainly l^s nov/ than it Wj^s forty years ago. Vid. 

J>3g? 190.' 

than 
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than I am enable of giving it. I will^ thece^ 
fore, only .anfwer generally and briefy in a 
ftyle and language iimilar to Mr. Muref%. 

Enter immediately into a dccifive enqmry 
into the ftate of population in the kingdom^--«> 
Promote agriculture,— -Drive back the inha<* 
bitants of towns into the country.— *Eftabli(h 
fome regulations for preserving the lives of 
infants.— Difcourage luxury, and celibacy, 
and the ingroffing of farms. — Let there be 
entire liberty ; and maintain public peace by 
a government founded not in canjiraint^ but 
in the refpeSl and the hearts of tne people.— 
But above all things, if it be not now too 
late ; ** find out means of avoiding the mife- 
^' ries of an impending bankruptcy, and of 
** eafing the nation of that burden of debts 
^* and taxes under which it is finking/' 
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POSTSCRIPT. 

(lontaming an Acpdunt of the Influence of the 
different States of civil Society on Popular 
tion J of the Policy of former Times with 
reJpeSl to Jnclofuresy (^grojfing of Farms, 
and the Encouragement of Agriculture i and 
filfo of the State of the lower Clajfes of Men 
formerly^ Com^arfd Wtb their State at 
frefent^ 

THE following obfcrvations and fafti 
have lately occurred to me in recon- 
IBdering the prefent flate of popul^ion in 
this kingdom; and as, perhaps, they are of 
fome importance, I Ihall beg leave to in- 
troduce them in this place. 

One of thiC moft obvious divifions of the 
ftate of mankind is, into the wild and the 
civilized ftate, In the former, man is a 
creaturfe rude, ignorant, and favage ; running 
about in the woods ; and living hj^ huntings 
or on the fpontaneous produftions of the 
earth. In this ftate, the means of fubfiftence 
being fcarce, and a large quantity of ground 
neceflary to fupport a few, there can never 
be any confiderable increafe.— In the latter 
ft^te, rpao is a cregture fixed pn one fpot, 
4 emplojr-^' 
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employing himfelf in cultivating the ground, 
and enjoying the advantages of fcicnce, arts, 
and civil government. Of this Uft ilistte 
there are many different degrees or ftages, 
from the moft fimple to the moft refined and 
luxurious. The firft or the fimple ftages of 
civilization, are thdfe which favour moft the 
incrcafe and the happinefs of mankind : For 
in thcfe ftates, agriculture fupplies plenty, of 
the means of fubfiftence ; the bleflings of a 
natural and fimple life are enjoyed ; pro- 
perty is equally divided ; the wants of men 
are few, and foon fatisfied ; and families arc 

eafily provided for. On the contrary. In 

the refined ftates of civilization property is 
cngrofiTed, ^nd the natural equality of men 
fubvcrted ; artificial neceflaries without num- 
ber are created 1 great towns propagate con- 
tagion and iicentioufnefs ; luxury and vice 
prevail; and, together with them, difeafc, 
poverty, venality, and oppreflion. And there 
is a limit at which, when the corruptions of 
civil fociety arrive, all liberty, virtue, and 
happinefs muft b^ loft, and complete ruin 
follow,' — Our American colonies arc at pre- 
fent, for the moft part, in the firft and the 
happieft of the ftates I have defcribcd; and 
they afford a very ftriking proof of the effedls 
of the different ftages of civilization on po-i- 
pulation. In the inland parts of NoRxic- 
America, or fhe back fettlements, where 
the mpdes of jiving are moft fimpjci and al- 

4 moft 
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ttfoft every one occupies land for hitnklf, 
thefe is an incrcafe fo rapid as to have hard^ 
iy ahy'parallcL Along the fea-coaft, where 
trade has begun to introduce refinement and 
'luxutry, the inhabitants increafe more flowly : 
And in the maritime towns (if I may judge 
from the bills of mortality at Boston, men- 
tioned in page 200) they do not increafe at 
all(tf). 

' But to- confine my thoughts to ray own 
couhtry.' — ^Here, it is too evident that we arc 
far advanced into that lad and worft flate of 
foCiety, in which falfe refinement and lux- 
ury multiply wants, and debauch^ enflavc, 
and depopulate*-— Among the evils of this 
ft^ie^ and the caufes of depopulation, I have 
mentioned the accumulation of property. As 
this is an evil which has been for fome time 
incKafing among us, I will give a brief ac- 
count of its tendencies and effcds, with a 
view, particularly, to the prefent circum- 
fiances of this kingdom,' and to fome pb^ 
jedtioivs which have been ftajfted. 

1^ the laws oi Liciniusy no Roman was to 
hold more than hvtn Jugera of land. ** Only 
^* revive, fays Mn Sufmikh^ this law, or 
thzx,o( ftomu/us, which limited every Ro- 
man to two Jugera, and you will foon 



€4 



. (a) Along the fea-coaft they double their own n^um* 
bcr in about J5 years ; biit in the back-fettlements, in 
15 years. See EJay I. page 206; and J jpifcourfi en 
Cbrjjfsan Union, by Dr, Styles, p. 109. 

^* convert 
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^^ €oni?(ert a barren <ie&rt into A^s^ubfy ai^ 
** crouded hive*"-»^Thc doubts <of fome in* 
genious men oo tUs iubje<5t^ faavft# iadeed# 
greatly furprized ita^« i can fcv ody think' 
of iE more evident masdum^ than that ^^ the 
'^ diviiion of property promotes populatipo/' 
<-— Let a trad of ground be iuppofed in iht 
jbands of a oialtitiide of iittle proprietors «nd 
tenants, who maintain themfelves and faml*f 
Uesbyihe produce of the ground they oc-* 
cupy, by iheep kept on a conunon> by poid'^ 
try^f hogs, &c.; and who> tberefbtre^ bvF4 
little occafion .to purchafe any of the medo^ 
£^ fubfiflence. If this land gets into the 
hands of a few great farmers, the ooEfe*^ 
qjuenee.muft be, that the little facmers wttt 
be converted into a body of m&i:.who ears 
shear fubiiflence by irorlung for o^hcra^ and 
MQho:wiU be nndor a necefTity of going (» 
snatket lor. all. they want* And« fubfifbactt 
in .thts wz^ being difficult, families of chil^ 
cben jwill become burdens, marriage will be* 
avoided, and population will dcidiiie.*'*^-r-# 
At the fame time there will, perhaps, be 
tnore labour^ becaufe there wiU be more 
comprtliuui to it. More bread wiU be coa« 
fnmed^ and, therefore, mone coin, grown | 
becatrfb there will be l£& 4bilky t^f going to 
the price of other, fopd. . Padihes, likewafe^ 
will be more loaded, bccaufe the number of 
poor will be greater. And towns and nia- 
jiufkdures will increafe, becaufe more will 

be 
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he driven to diem in quedr of places and 
eniploymeDts.~-Thi$ is the w^y in which 
tbc engrofiing of farros naturally operatee : 
And this is the way in which, for many 
years, it has been adually operating in.tfais 
kingdom. 

It deferves particulair notice, that the ob* 
:^aTations now fuggefted (hew, that the very 
canfes which produce depopulation among 
us, may, for fome tioK^ promote tillage; 
«id I will take this opportunity to add, that 
they will al(b account for the following 
fadl,-— In the year 1697, wheat was >ait 0/. 
a quarter, and other* grain proportionably 
dearw But there was ^no clamour, and' the 
^exportation went on. See a valuable and 
ufcful Pamphlet, • entitled, Tirii/Traffs ^m 
tie Corn vrade, page lOo, 107, 145. Al; 
prefent, though the quantity of money itt 
the kingdom is doubled, ^en wbsatjs at 
^ A 8 X. a quarter, and in general before any 
grain, except oats, gets above the prtces at 
which the Jaw allows a bounty on exporta^ 
tion, there is an alarm, the poor are ftarv- 
ing, infurredions begin, and the exportation 
is prohibited. — I referred to this fa<2:iu the 
note, p. 372 I and the true reafon of it fcems 
to be, that the high price of bread was not^ 
at the time I have mentioned, of ei&ntial 
confequence to the lower people, becaafe 
they could live more upon other food which 
was then, cheap 3 and bccauie alio being 

more 
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more generally occupiers of land, they wer* 
lefe unjler a neeeflity of purchafinrg breads 
Whereas now, being forced by greater dif* 
ficulties, and the high price of all other 
food, to live principally or folely on bread, 
if that is not cheap, they are rendered, inca* 
pable of maintaining themfelves. 

Ifi confirmation of this account, I will beg 
leave to mention, that, though during the 
whole laft century, corn (wheat, rye, oats, 
and barley) was generally dearer than it has 
been, at an averse, for the laft 40 years j 
yet flefti-meat was^ about half its prefent 
price : And that, in an ^& qf Parliament of 
the 25th jdf Henry VIII. beef, veal, pork> 
and mutton are mentioned as the food of the 
ppot, and their price limited to about ahalf-^ 
penny a pound. See Mr* Hume's Hifiory of 
the iudorsy Vol. II. page 285. Beef ani 
pork,*in parcicukr, were .'.fold in London 
at two pounds and a half, and three. pounds 
for 9 penny J at the fame time that wheat 
was at 7 s, and 8 i; a quarter {a), and bore 

the 

{a) Even fo far tack as tlie year 1463, the price of 
livheat was reckoned not too high at 6 j. 8^/. per quar- 
fer } nor that of barley at 3 s. and rye at 4^. ; for it was 
in that y^ar enacted, that the ImportatiGn of thefe three 
forts of grain (hould not be allowed till they got above 
thefe pricest Sec Mr. Anderjoiis Chromhgical DeduSiion 
fif Commerce^ VoK I. page 280. 

By a Statute of i PhiUp and Mary^ ^553* leave was 
given to export thefe three kinds of grain uU they rofe 
to thefe grfces*. Ik* p. 387. 
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fciic ; &me prdp6tti0li to* the price p£ .flefti as 
it would bear ho\y, were it at about 4 A a 

(juarteri 

^. $7 an ordinance ji> |;S^3» -^^^ exportatloiv prices were 
fixed to 10 s. per qua!:??r ior whsat ; 8 j* for, fy^, ./>^^> 
ap'd teans j and 6 i,. ^§.^.. jFor wtfiif.^-And in 1593, to i /• 
forwbe^ti 1-^5, ^d^fafofiznA beans \ and,i2 i.^^rZ^ and 
in^U ' lb. Pi 401 and 44a; 

Prices per. : Q^u a B| x e r, . 

• ; ' ; OfWheat.^ OfMalt. ' Of O^t^/ 

Ih i49i> o 14 '8-^-^0 p o 'O 00 6 

; , \^ . J494^'o 4 0-^ — o o-^ — o 00 6 

.; ^ . ;: , 1504,-0 5 8— i— o o-*— -o OO' 6 

. :l ' • 1512^ -0' 6 2 ; o 4 o— ^-*o ^ 9 

' "', '; ' ' ' J52I5 1' o-^— ^o b d—-- *-or 06 '6 
|rpm, 1153 to —.^1556, 9 8 ■ ■ p^ 5 0—^—0 60 o 
£i^ore harvfift^ ;in 15575-2 13 4-5— rl 4 Q~— 0:00 O 

After harveft, in 1557^ o 8 o o 5'o-: 9 10 O 

1560, o 8 o o 5 o-r — 6 5 6 

fiefore h^irVeft^ iri 15)4, 2 16 o -o 6 o-r—^b 60 o 

After bsirveft, in 1574^ i 4 Ch— --6 o o-^-^Tf-© jpp o 

; : ' ^587>*3 4 0-^—0 d o-; rO^op, o 

iV dearth bccafibn-^ ^594, 2 16 o> • " ' o ob l O- 00 0( 

cd by^exceffive ^ , ^^ , ^ o— --d.doo 

, exportkuon ; & .-^.^v 1 -t: " > ^ ^ ^ - ' 

. ini59$ by great ^5^6>' ^ 9 9— ^ 6 8-:— o^po Q 
rains ♦ : ,: . ii597^ S 4 ^^ — r^ 6 4-—-^ m d 

* AvERAoi PriCe^ ' ; f . '[[ - 
From 1606 to -^ 1706, f 18" 6^ — li 2 ;6'-~p, do 45 

From 1707.10 •^.1765,; ?. Jt2^^- 1 jt 9r-;rirP QQ 6 

FrQnbi.176'6^^ — 177^/ ® ''^^6 ^ ■ * - ^ o 6-;o i ■ ' o-^d *o 

^' Se^ ^p,^I^ciw^oi^s €$ronUaii ^rih*efm%'fiq^ ii^'ili id 

pi 'xa|. .Aii<r.7Sr>/T^ .?5«M^» >P- 98Jr"&Si^> 

G'<;^ * * " With 
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^uaftcp.' Sec Cbronicdn 'Preliofumt p« i fr6>— 

It appears, indeed, thdt ^ur Ancdfters took 

... great 

With tKefe prices of t^tn tet si Compare tile priced of 
' fiejh^ at two or three different pfcri6dSi 

In 1512, the price of wheat was from %$, 8d. to 6 s. Sd^ 
in Torkjhire, See the Rigtdatidm and J^hblijb^fnt ef tie 
Houjhold of Henry Algernon Percf^ the fifth Esrl ef JNIfT'^ 
thumberland^ at his Cafiles of Wrefill and Le\ingfieldy in 
Yorkfinre, begun Anno Dorn, 151^, page 2^ 4. Let us 
. call the mean price 6 j. 2d.' The price of matt was 4/* 
^nd of oat» 2 u We may therefore reckon, that the. 
nbmindt price of grain at thl^ tiftie was abooC a feventb of 
its nominal price for the laft 5iO years. 

The price df a fat ox at the fame time, and in the 
feme county^ was^ 13 i. j^dy of a feah ox, 8^; of a 
iireather, is. 8 4/^ of a calf^ 1 1. 8 i| of a hog, 2 s. Ib^ 
p* Sf 6» 7- — The noniinal price of njeat, therefore, was 
no more than about a 15th of its prefent price, and bote 
the feme proportion to thfe price of corn th^t it wouW 
iiow bear, werfe it zt h4df its prSfent prio^*— A like te* 
ference may be drawn &om comparing the fbllowiti| 
prices: 

Wheat, in i|49, was about izs. per quarter in Lon* 
boN. Malt, 10 J. Barley, 95. Rye, 6 J. 6^, Oats, 
4 x.i-^A middling ox, 1 /• 18 s. A weather, 3 s. But- 
ter, thiree farthingp and a ptmry a f$ound« Chi^efe,, a Imlf 
fenny a pound. See Maitknd^ HH|ory of London^ pi^ 

<^ In 1574, there was a great dearth, and iriieat was, 
•* befor'e harveft, at i2t/. i6/.^per quarter; and beef at 
♦^ Laftmtat fo dear^ as f 5 be feld at twopence-batfpenny 
•* a pound.'* See Chronicon Pretiojitm^ p. 12 J. That is, 
beef compared with wheats was^at leaft one half cheaper 
ihair it is how. 

- Iii 1445, wheat wds at 4 vf» 6 d», fer quarter. Ih ^447, 
%t$ts. in 1448, at 6 i.. 8 fE. ii^ i449,-5Jb«^-At>uUockt 
in 1445, 5'* A (heep, is, 5^4 Ahog,. ix. iid^i 
^A^-^Firie cloth for furpHces, in 1446, ^\// per tlU 
Cteatbing for^7ear, at ttfe-fetoe period, olF a comwidft 
rli'vV ,.1. fcrvant^ 
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l^at care t5 ke^p the pficd of fi^ih Jow ij^c 
the pCM9r ; arid tl^ift was one df the reaibris dE 
the many proclamations ptibliihed b^ Queesl 
Mtizabethi y^mes h .arid Cidrks L againft 
batmg fiefji ia Lent: and on fiihdaj^; and 
agidinil th^ em&\ot\ of new buildings i(i L(?;!2-^ 
iioni and the t^fidsnccin it of the nobilir^ 
and gentry. ' ' r •. 

The reaibti^ii&i/U afllgned accdunts farthei^ 
icir the great tariatibus iq the price of graiii 
^hioh ufed t<^ take place fot-meely. Tbefiar 
were dich as could not be now endured ; but^ 
bfea^ bAin^ ithen lefi 9 jsieceiTary article o£ 
ilibiiftenee^ the^ «Mre kfs felt and fegarded; 

I jlayc tal^eii for gtantedi In theie obfef-^- 
VajjonSi tha^ t.h? duaptify cjf groupd brought 

fervarit of bui|yan<fi-]S 3^. ^dL C3f a. chief cartpf s^nd 
fhcpherd^ 41. Of a bailiff p^ huftandry, 5 s. lb. pa^c 
«08i 109, i^Q»-*nC<i^/4wtf« therefore^ gc fbi? time, fepfpg 
tp h^e |>,een ct)9^ppr i^ pofnp^iipli pf the prii:p of corii 
ihan even flefli. 

' 'The weight of filfet coin fhrtnerly, to the Weight of 
filver coin pf ther fame, deiieimiiation k»w^ wius frjOOl 

03^ to A^, Froip 155^ to 1600, ^s 6a 1069. And 
horn 160Q to the prefettt titne^ as 62 to j^a. But ito- 
Ihing djependi «a lU« in the pr«feat en^iiy^ theo^ 
jcd of which is, not the proportion gf the prices of the 
diflfereTit articles of fubQftence n^m ta thejr pripe^ /or- 
mrl^y but tl^e proportion to one another of their 
prices npwi^ in com^anfoh/yvith^ fopt^ 

iHeriyi. Artcj tl)ls ^av 6e as lyell djsducfd from' the «i?m/- 
fiat as 6pm \he!'hb/oluie prices ::—T*iius. Th^ price fbf 
bread aqW 1$ nearly theXai^^e t^aj if w^s |op years ag9; 
tiit, in cofr^arifiH'm^'ulh price of beeif and imitt6a> It 
^ «( Lsafl^tf;!^ ittf^ cheaper^ 

C c i tindet 
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under tillage in this kingdom ' is now moro! 
than ever it was. This is generally believ- 
ed; and» iftrUe, the caufes of .it have been 
thoFc I have mentioned, in conjunftion with 
the encouragement given to die growth' o£ 
corn by the bounty on exportation, and the 
increafe of luxury occaiioning an increafe of 
horfes, and rendering even the poor averfe 
to all bread except that made of the (a) fined 
flour. But, perhaps, the fad: may not be: 
fo certain as fome think it; At leaft, there 
is reafon to apprehend, that whsuever the in- 
creafe of tillage might have been for 50 or 
60 years after the Revolution, it is. now at 
an end.— I have lately received an account 
of a large common field in Leicejierfhiref 
which ufed to produce annually 800 quarters 
of corn, befides maintaining 200 cattle j but 
which now, in confequcnce of being inclo- 
fed and getting into few hands, produces 
little or no corn; and maintains no more 
cattle than before, though the rents are con- 
fiderably advanced.— This is only one in- 
ftance among many of an evil that has been 
prevailing for fome time, and which is the 
general eiFed: of the laws for inclofing open 

(^7) Bread made of Iran^ and even of peafe and beanSf 
was formerly not uncommon among the lower people. 
But no diftreiTes could force them now to eat fuch bread, 
or even to live upon riccy though the food of a confidier- 
able part of the reft of mankind. See the. Earl of iVir- 
thumierland^s Houjbold Booky Preface, p. 13, &c. 

... jfifcid$.«if 
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fidds^— *In Nortbdtnptonjhire and Leuefter/hire^ in- 
clofing has greatly prevailed; and mott of the 
»ew-inclofed lardfhips, fays a very fenfible writer, 
*♦ are turned into pafturage-, in confequencc of 
♦*^ which, many lordlhips have not now 50 acres 
" ploughed yearly, in which 1500, or at leaft looo 
**> were ploughed formerly; and fcarce an ear of 
•* corn is now to be feen in fome that bore hundrecis 
^^' of quarters.-^ And fo feverely are the efFefts of 
" this felt, that woirfe wheat has been lately fold 
^ in thefe counties on an average, at 7 s. and 
♦* ysr^ 6d. the AT/Wi&^^bufhel, for many months 
" together, than ufed to be fold at 3J; 6d. and- 
.^ 4s. And 5 J. and 5 s. 6d^^ has been given for 
** malt that has been ufually bought there at little 
*' more than half a crown." See a pamphlet,, 
entitled, jfn Enquiry into the Reafons for and againjt 
mchfing Open Fields, by the Rev. Mr. Addington. 
Publilhed for Mr. Buckland, Fater-nofter Rop. — 
In the counties of JVi?n/i&tf«r^/^ and LHcffier, fays 
the fame writer, p. 43, *' the decreafe of the in- 
** habitants in almoft all the ihclofcd villages in 
f' which they have no confidcrable manufadlure> 
f is obvious to be remarked by every one who 
*' knew their ftate 20 or 30 years ago, and fees 
*' them now ; and that to a degree that cannot 
^ but give every true friend to his coxintry the 
♦' moft fenfible. concern. The ruin of former 
^* dwelling-houfes, barns, ftables, &c. fliew every 
** one who pafles through them that they were 
^ pnce better inhabited. A hundred houfes and 
^^ families have in fome places, dwindled into 
•' eight or ten. — The landholders, in moft parifhes 
•* that have been inclofed only 1 5 or >o years, are 
^' very few in comparifon of die numbers who 
^ occupied them in their open field ftate. . It is 
C c 3; " no 
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** no uncomtnon thing ta fee four or five wcalt&jr 
^' graziers cngrofling a large inclofed lordftiip,. 
" which was tefore in the hands of 20 orsa fatm- 
*' ers> and as many fmaller tenants or proprietors.. 
** All thefe are hereby thrown out of their li^ngs 
*' with their families, and many other families 
** which were employed and fupported by them/* 
lb. p. 37. See an account of NorfolL.m fomie 
reipe6ls fimilar to this, in my Appeal to ^thWP^M^ic 
en the Subje^ of the National DcU^. P- 9b» &<:• * 1 
c^n fcarcely think of any thing that (hould be more- 

alarming than fuch accounts* How aftonifliing: 

is it that our parliament, inftead of applying any* 
remedy td thele evils,, fbould. chufe to promote 
them, by paffing every year^ bills almoft without 
number, for new inclofures ? {a) 

The device,, fays Lord Baconi (Effays^ civil' 
and tnorah SedL 20O "' of King- Henry VIL. 
*' was profound and admirable, in making; 
." farms and houfes of hujfbandry of a ftandv 

. (je) I have here ift view inclofures^ oft $ptfffieUs and lends 
alrfiady improvccf. It is acknowledged by everi the writers 
in defence of inclofures, that tlief^ dimini(h tillage, increafe 
the 'monopolies of farms, raife the priees' oi proviiions, and 
produce depopulation* Such inclofures, therefore, however 
gainfulj they may be at prefent to a few. individuals, .are 
undoubtedly pernicious. — On the contrary. Inclofures of 
nvafte lands and commons would be ufefbl, if divided into' foiall 
allotments, and giveti up to be occupied at moderate rents by 
the poorv. But if, befides leffening the produce of fihe wool^ 
they bear hard on the poor by depriving them of a.partQf 
their fubfiftfence,. and only go towards increafing farms already 
too large, the advantages attending them may not much ex- 
ceed: the difadvan«ages.r— He that would better inform himfcif 
\ on this fubjeft, fhould,. befides Mr. y/<i//«^/o«?s pamphlet 
written againft inclofures, read another written /or them, and, 
entitled, ^he Ad<vantages and Di/advantages of inclofing IVaJit 
Lands and Open Fields^ impartially fiaud and (^njidend, B^ a- 
Country Gentleman. 
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** ard ; that is, maintained with fpch a proT ' 
** portion of land to them, as ^y/wcSed a 
** fubjeft in convenient plenty and no fer.-»* 
** vile condition, and to keep the plough m* 
-** the hands of the owners and not J)ir£^ • 
^* ///Tg-x/Up-IiKlofures, fays th« fan^ grea( 
^yritcr, (in his Hiftory of the Reign di Henry * 
tbe Seventh) ** began at that time (or jn 1489) 
«< to be more frequent, whereby araWe land 
^* was turned into pafture, which was eafily 
^^ m^iaged by a few berdfmen*. This bred 

a decay of people. In remedying this -in**;* 
^^ convenience, the King's wifdom ?tfi4 ^h* 
'^^ Parliameait*«s was admirable. Inchfures 
*^ they woujd not forbid 5 and ttUsge thejr 
f * would apt compel ; hut they topic a CQfirfe - 
^* to take away depopulating inclofuresj and 1/?- . - 
^* i^f¥^i^Z P^^^&^ '^y ^onfequence. Thp ' 
•*' ordinance was^ that all houfes of huft),ant 
'^^ dry, with 20 ^ac?;es of grou^^d to thegi, 
'^ ihould be kepf up fpr ever, together witi^ 
^^ a copipetent propoj-tion pf land to be 9,0*- 
^* cupied with them, and in no wife ^ he 
^* fevered from them. By thcfe means, the 
f * houfes l)eing kept u-p, .did# of neceiffity, 
^* enforce a dweller ; and the^ ^proportion of 
^* lawd for occupation being alfo Icept up, 
*^ did> of neccffijy, enforce that dweller not 
^* to be a beggar (/?).", The ttj:atute Ji^e 
pien tipned was. renewed in Kiiig Hmry^ the 
f^ighth'^ time 5 ^d every perfon whocoi^-, 

{a) :Se€ I^ord Baconli Wocks,: V^k UL p* 431 . " 

G c 4 verted 
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verted, Jjllag6 into pafture fiibjeded to a for* 
feit'ure of half -the land, till the offence was 
removed. See Mr. AnderfotCs Chronologir 
cal^DeduSfioH of Commerce^ Vol. I. page 
347. ^ In a law of the 25th of the lame 
ireign, it is fet forth, " that many farms, and 
** great^ plenty of cattle, particularly fheep, 
^* had been gathered into few hands, where- 
^^ by the re^s of lands bad been increafed^ 
*' and tillage 'uery much decayed^ churches 
*^ and towns pulled down ; the price of pro- 
*'*vifions 'exceffively enhanced, and a mar-^ 
*< velldus number of people rendered inca- 
^^ pable of maintaining themfelves and fa- 
^ milies^ and, therefore, it was enadted, 
^* that no perfon fhould keep above jooo 
** fheep, mr hold more than two farms,* 
lb. p. 363.-^In the 3d of Edw. VI, a bill was 
brought in for the benefit of the poor, for re- 
building decayed farm houies, and maintain- 
ing tillage againji too much inclojing. Parlia- 
mientary Hift. Vol. III. p. 247. — In the year 
1638, there was a fpecial commiflion from 
Charles I. for enforcing the flatute of the 
30th of Elizabeth, by which no cottage was 
allowed in any country place, without at 
Icafl four acres of land to it^ to prevent the 
; incrcafe of the poor, by fecuring to them a 
maintenance j noi: were any inmates allowed 
in any cottage jto fccure the full cultivation of 
. thelandi by difFufing the people more over it. 1 
See Rymer's Fted^ 20. 256. and 340^'Tr^By an 
' > \ Aft 
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A& in CromweWs time, no new hptife was ta 
be built within ten miles of LonCon, unlefs 
there were four acres of land occupied by the 
tenant. Parliamentary Hijiory^ Vol. XXI. 

Such was the policy of former times.— r 
Modern policy is, indeed, more favourable to 
the higher clafles of people ^ and the confe- 
quence of it may in time prove, that the 
whole kingdom will confift of only gentry 
and beggar Sy or oi grandees ^nAJlaves, 

I cannot conclude this Poftfcript without 
adding one farther obfervation which has 
ftruck me on the prefent fubjed,— As in for- 
mfer times the numbers of the occupiers of 
land was greater, and all had more oppor- 
tunities of vi^orking for themfehes^ it is rea- 
fonable to conclude, tnat the number of 
people willing to work for others^ miift have 
been fmaller, and the price of day-labour 
higher. This is now the cafe in our ^me^ 
rican colonies ; and this likewufe, upon en- 
quiry, I find to have been the cafe in this 

country formerly. The nominal price of 

day-labour is at prefent no more, than about 
four times, or at moft^i;^ times higher than 
it was in the year 1514. But the price of 
corn {a) i^ /even times, and of flefli-meat and 
rayment 2\^owK. fifteen times higher. See the 

(fl) Sec Chronicon Pretiofum^ Chap. 'V. From whence, 
coiBpared with the account in Chap. IV. of the price of 
porn and other commodities, for the laft 600 • years, 
abundant evidence for what I have here obferved, may 
J5C colleflca; - " ■ . 

• ••- note. 
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note, p. ^^^.-"-"^ far, thenefbre, has the price 
of labour been from advancing in {n-oportion 
to tb^ increafe in the expences of living, that 
it does not appear that it bears now Jba/ftl» 
proportion to tho& cxptf^cs that it did for- 
medy. 

Upon the whole. The circitmikQoes of the 
lower ranks of men are altered, in almofteverjr 
reipe^ for the worie. From little cccupien 
of land» th€y are rcdiK^ed to the ikte of dof^ 
ia^ourers and hirelings i and at the fame time 
their fubfiftence in that ftate is become more 
difficult, ia conlequence of the canfejui): af? 
figned ; and alfo of luxury^ which has er^ 
tended its influence even to them, tho* ftarv- 
iDg, and rendered tta^ fine wheaten breads 
^nd other delicacies^ neceCarjr to them, whkh 
were formerly unknown among them.>***--« 
Such a change cannot but draw after it kn^ 
portant confequences. It is the Jowier peo- 
ple chiefly that pay the taxes of a ilate, jbght 
its battles, carry on its commerce, and j^iain'- 
tain its fplendor* In every country, the 
higher Tanks. are a very fmall body, compar- 
ed with them. Even in this country, where 
their: numbers are probably much leflfened, 
ithey arc ilill niore the majority than is ctan- 
OTonly imagined ; . for, from the returns 
made by the furveyors of the houfe .and win- 
dow-duties, i|appears, that three-fourths 
of all the houfefe in the kingdom are houfes 
bbt having more than y^*z;^;2 window's. * 
,. . ■ - ' Addi, 
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Additi<Hial OflSERVATIONfi 

The Schemes oF the Societies for 
providing Annuities for Widows, 
j^nd for Perfons in Old A;ge. 

T^ '£ following fhort and eafy inediod 
has occurred to mc ci trying the fiaf»- 
£cieiiicy of dl fuch fchemes as diofe of tht 
I^ONDON Anmntyy rad the LaudaMe Scor'^ 
ties for the benefit of widows. 

In an 'adequate fcheme it <:an make no dif^ 
fference whether thie annuities themfelves are 
;paid^ or the value of them in a iingfe |niy«- 
ment at the time they -become duc-i^tip*- 
po&then afocietyjuA eftabii^flied^ctimiiftingof 
^oo members^ all married men at ^-e ^g)e <£ 
40, tach of whom, befides onepajrmeptia 
iiand^ is to make aai annual pa^rment df fivt 
^guineas: Snppofb alfo their wives of tdbe^une 
^Ige^ and every w'idci^ to be^entitkd^ on tbt 

day 
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day her hufband dies, to a life-annuity of 20 /I 
the firft payment to be made zt the end oF 
half a year.— Suppofc fiirther, that the fo^ 
jpiety is to be kept up for ever to 6op men|«- 
bers, by admitting new ones at the age of 
40, as old ones drop off. — In the firft year 
(according to Tables IJI, IV, andV. ^- 
pendix) twelve mem.bfers, at leaft, will die, 
and leave twelve widows, each entitled to 
20 /. per annum* The value of fuch an an- 
nuity to commence at the end of half a year, 
the age being 40, is 14I years purchafe, 
by Table III. Appendix^ reckoning intereft 
^t 3 f per cent^ The value,, therefore, of 1 2 
fuch annuities ; that is, the whole amount 
of the Tums becoming payable during ' the 
courfe of the firft year, is 3480 L — The an- 
nual contribution is 600 times 5 guiiieas, or 
3 1 50 /. and this, together with its intereft 
for about half a year, or 3205 /. is all that 
-fiich a fociety could be pofleffed of to bear 
an annual expence of 3480/. — It appears, 
therefore, that, in order to fupport the ex- 
pence of the fuppofed annuities, the annual 
<:ontribution of each memb^ ought to have 
been more than five guineas. 

In a fimilar way it taay be proved, that 
neither is fuch an annual contribution an 
adequate fupport to an annuity of 10 /. if a 
member lives one year, 15/* if he lives two 
^yearsy and 21 /. if he Jives three ycai:«*. This 
will appear from thedfollowing account ; into 
\.\ which 
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which I have not taifccn the contributions of 
the firft members,, ai the ;beginning of the 
firft year, beqaufc I ifappi>fe them fcarcely 
iufficient to beat- all the ^s^pences of manage- 
iilcnt during the wl^ole tdv^ration trf^ the ib^ 
oety : But the ' fiHlr ^contributions ^r pay- 
ments in hand^^.of alt fubfequent members 
are included, thefe being neceffary^ tQitinder 
die fnm of the < annual d&ntributiQns- con^ 
ftahtly pso/* as tlicaccdunt fuppofes* 
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' ,^^^ ^ T*^ST9<|!: of *c locfety gt Ac <^l^ 
of tbip ijf year, being the coi^trib^. 

'' " '' tiotv of 600 members »t the ttii if 

- r 1 thp/^ yczty togtdter Hkittk th« in, 

W^ai : rnQk-rrV^ ¥>J^ ,<>f ^?j H|e4«ntiJt^f. ^ 
^ ,^ . i- ,; . Um . iqL each^ tg( 12 wj<iowj^ ageS ii^ 
' * . l^in,.thecourfe^ 

• : .': ; r . : . . .^^ the c«d pf the ^4 y^ax, ^ff^ 
with its intereft for a year. - 
Add - 54/. — Intereft at 3^ of 1550/. for a year. 

Sum - 4864/. — Stock at the end of ibrie years. 

Dedudt 2520/. — Value of 12 annuities, 15/. tech,- 
■ to 12 widows, aged 42, left in the 

courfe of the 3d year, at 14 years 
puchafe^ 

Remains 2344/. 

Add - 3260/. —-Contribution, together with its in- 
tereft, for the 4th year. 

Add - 82 /. — Intereft of 2344/. for a year. 

Sum - 5686/. ~ Stock at the end of four years. 
Deduft 24-^5^* ■"" Value of 12 annuities of 21 i eachy 
" ' to 12 widows, aged 43, left the 
4th year^ at J^i years purcbafe (a.) 
Remains 2221/. 
Add - 3260/. — Contribution, together with its ia* 

tereft, for the 5th year. 
Add - 78/. — Intereft of 2221/. for a year.- 

5559 1* — Stock at the end 0{five years. 

^ (a) A fociety that chofe thus to pay the 'values of the annni- 
^U^ ^J? ^j»« '^«y became doe, inftead of the ailHoiiics them- 
fcliTe»,^uld enjoy particular advantages ; lor litdc or nothing 
would depend on the improvement it made of money; and 
time wonld foon determine whether it went on an adequate 
plani*—. A proof of the fame nature with that here given, 

may 
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It muft be xAlirved, that tfe6 tto^k laft 

Eiven/il lefs than tllat immediately pf^c^d^ 
\g iti and th^ty eonfequently, ift 5 ydji^ 
the ibdrety mufl begin to run oati and tht 
annual contributions appear to be infaf&tU 
ent. - ^' ■ ^ • •-■ — '*' ' ' 

The firft members i*^ill fcare - rnucfc th« 
fame numbe* df wiflo^s every ye^r, for^ 

pisy bid dohscd^ by ooii^irmg ditfe fockitiei'tfs'bddi)!* 
cf meo ijnited for the^^«rpc^e of aiTuripg lo 5^ 
from ^ear to year, annuities for their wi^p.^H, ^i4 fl^c 
^iyo( {Aiding the value of fuch an aflbrarie^efeitp kiullf^ 
ply.the.^afkie of the 'annuity, by the probabiliW thiit4'(^^l^ 
becpnae payable in jibe fif^x^rfp^ of the ye?f ,-^Kor joftsince^ 
Let )tht member's age, an4 ajfo his wifc'sj be^^ 40.. . hti 
the aniiu^tybe 2(St p&ann, for life, or an anhuitjr whole 
jprefciit^vaiue fey by Tfeble VI. (reckoning ihfeffeff at 34 
UrafHiY'^/^jftd^ FWobsile 1 tbat Is, altorj^. ^.ilfic JWSH 
pability tb^t, a perfon at .the ^ of 40 will 4i^M3r a year^ 
and that )i is wife of the fame age will live,ayear^ oa^^ m 
Vtbe^ M^rds, the probitbility, that furch t tkiiAMtr vnW 
Uvfc a widow in the conrfc of the yearr, is,.by:Tab^ IIL 
j^ multiplied by |^ op ^0198. (See p. i^.^d aO* 
That is J there willbe the odds of nearly 49 to, i* againfl: 
fuch amembcr leaving a wiiiov^ in the courfe oi^tli^year. 
The value of the aflurance^' therefore, is .oi^fd, cnuliU 
plied by a8o, or the sod) p^ft ©f /. 280 ; that is^ 5/, i|^ 
-^In.the fame manner the v^lue of a lil^e aflurance forj^ 
jrcar.at any other ages may b^ eafily calculated. At the 
age of 35, it Is 5 /, ^ 5^' At the age of 45, it fcj^/. 7 5: 
7h)s value, therefore, inpreafes contiauadly with ages 
and| if given in an annual paymen£ cofiftaptly ^e f^me^ 
Which k the cafe in thefe focietiei, it ought io be greater 
^hati the anntial paymeitt thkc for onc^j^r ^t the c6m* 
9ienc9i9icait of4be aflUcanceA - ^ r - 

^ Eive guipeas ^flr flwytop, ther^re, ijs^ yiwf (J5/^f % aj^ 
. Ihfuffictent payment irom a ttnarried ma^ for a life-ani- 
nttityof 2c/. tohis w?cfoW. ' ^ t : 

1 ' few 
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few of the firft years' of th* fcheme; .. After 
.the firft year alfo, tjie members adr&itted to 
^pply- vacancies^ (about 24 annually) will 
l^egiii tp Icavewkiows jand, as thfc whole cjol-f 
leaive body (fuppofed to bte kept lip to 600) 
will be continually growing older, the deaths 
eiboi^them^ and confequefitly %he number 
of widows left anriually>.,will be continuallj^' 
increafing'; whereas I have fuppofed them 
tordmain the fame.— ^Thiscakulatidn^ there-* 
fore, is as' favourable as it ought to be 5 and 
every orie who will examine it muff be con- 
vinced^:' whether acquainted or not with the 
method' of mathematically inveftigating the 
values, of life-annuities depending on . fur- 
viypiiliilpsi ttat all tha^ the fpcicities. liow 
fubfiftrng.promife to widows more than 2C>L 
or at mpft 20' guineas /^r annum/' fat m an-^ 
nual contribution of ^ guineas, c^n have ng 
j)crmanent fupport; and, if pzid to prefenf 
ahriiiilfants, inuft be fo much taken away 
frorri Some future annuitants. And this ap* 
pear^ too- on the fuppofitions, that there is 
no difference of age between men and their 
wives, that money is improved perfedly at 
conxpo.und intereft, and that the probabili- 
ties of life among females are not higher 
than among males*— -How melancholy then 
is, it to ^hink of the encouragement th^t .has 
been given to thefe focieties?— There are 
now in almoft every part* of thts^ kingdom, 
fome inftitutions or other of this kind, fornvt 
I ed 
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hd ' juft As fatfcy has di<3:stted, without any 
knowledge of the principles on which the 
values ot life-annuities . and reveffions ought 
^to be calculated (4). I can, however, with 
pleaftfre, acquaint the., public, concerning 
the fewo ho U D o U focietiesi of which I 
have taken more pa;rticular notice^ that, con-, 
fiiling in general of gentlemen of charafter 
and fcnfe, they, have liftened to the infor-f 
mation which has been offered them ; and^ 
in confequence.of it,' eitjier have already, or 
probably will foon^ refolve 6n fach amend- 
tnents 6f their plans as , may render tben:> 
perfnanently and effedually the means of the 
^ood intended by them {S). 

I wi^ 

; (a) There is a fociety held it the Ifags-head T^vernj 
Leadenhall'Jlreet^ called the AmicabjLe Association, 
for the benefit of widows and children, cftabRfhcd July 7, 
1767; which, for no more than an annual payment of 
two guineas y not only prom ifes the very annuity menti- 
oned above to the widows of members, but, if they leave 
fio widows^ to their children alfo 'till they arrive at the 
Age of fourteen years, bcfides 5 /. towards putting them 

to apprenticefhips. ^There are, I am afraid, feveral 

more fuch wretched inftitutions in London \ befides 
^any fcattered every where in the country. 

. {b) The Loridon Annuity Society, inftead of promifing 
annuities of 30/. to widows,, if a member lives f^en 
years, and of 40/. if he Wvts fifteen years, now oft'er only 
an advance to 30/. per ann, if a member furvives the 
laft of thefc periods. This makes a very confiderable 
amendment, but it is not fufficient ; for the demonilra- 
tions in this work, and efpecially that in the note, 
P^g^ 399> niay affure them, that their contributions 
D d will 
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I wiffi I could fpeak with the fome fztis^ 
fadion of the afTociations in London for pro« 
viding for Old Age. It i« true, t6ey are like- 
wife endeavouring to reform ; but in general, 
as far as I know any thing of them, fo feebly 
and ineffedually as to leave little roqa^ to 
doubt, but they will remain what they at pre- 
fent undoubtedly are. Schemes or Frau& 
AND Theft.— —i-^ome of them, in confe* 
quence of advancements, fince the firft pub- 
lication of this work, require now from tboib 
who apply for admiffion higher contributions 
than thofe recited in the 4th Se<3:. Chap. IL 
of this work. But they ought to reoiember, 
that 'till all who have hithert# cofflribute4 
too little, have either advanced their contri- 
butions and paid the compenfation-money 
mentioned in page 1 1 6, or confented to fuch 
dedudtions from their annuities, as (hall be 
proportioned to the deficiencies in their pay- 
ments : They ought, , I fzy, to remember^ 
that 'till this is done, a reformation that 
went even fo far as to require iht,JiiU values 

I will bear nothing beyond the firft annuity they promxfe^ 
or 20/. if a member lives one year ; and that as far as they 
give any encouragement to expedl more, they raife falie 
and unjuft hopes. — The Laudable Society for the benefit 
of widows, refolved, about two months ago, at a gene- 
ral meeting, on a perfect reformation. But I am juft 
now informed, that through an unhappy infatuation, 
'they have lately revoked their refolution. I muft, how- 
ever, ftill hope, that the efforts of the wifer part of this 
focicty will fome time or other meet with fuccefs. 
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ol" tlie. toAiuitieft from all ^iir/irr^ members^ 
would do them no great fervice^'^^Tbe truths 
liOwcver> is# that Feckoning interefl: at 3I 
per cent^ thetr contributions are flilJi in ge- 
neral^ neai" a half below whit they ought to 
be (a)^ Is it poflible then to fpeak of thefe 
focietiea With too much fev^nty ? Can any 
benovoletit perfon fee them> without con*- 
cern^ going On with fchemes that hdve been 
demonftrated to be infuHicienti and fure to 
end in confufiorl and Calamity ?— The Pro^ 
vuknt Society boaAs, that it conMs of 1280 

(a) The true value 6f 30 A per annumi to be enjoved 
fifteif j^, by a J)effon noiV 40, is (reckoning Intercft at 
^^petfiHu) 23 A ioi. in annual paynlentd beginning 
|mmed(ateljr* The value required by the Rational 
Annuity Society, held at the Antwerp Tavern, in 
^readneidU'Streeij is ei^hf guineas in ddmiriion-money J 
and ^L Bi. In half-year^ payments* This fociety^ there* 
fore, does not take half the value of the annuity it pro« 
ftiifes ; and j^et^ -with fmgular modejly,^ it aflTures the pub- 
lic, that it is formed oh a plan incontestably vm-'* 
ItABLE.— The WESTMiWsTEa Union Society of An^ 
HuitantSy held a$ the Standard Tavern, Leicefler-Fields^ 
f^romifes to a perfon, aged 30, an annuity of 25/. iot 
life after 48) for 3/* tbs, per annum^ 'till 48, payable 
Quarterly* The trad value Is 9/. lox. pet, annum^ pay- 
Able quarterly* The value required by the fame fociety 
at the age of 10, is i /. per annum. The true value is 
2/. 13 J. ^/f i7««ttOT.— Every one who will calculate in 
the manner dire£ted in p. 112, &c. or in Queft. VI. p« 
1 7. may make himfelf as fure of all this as he can be of 
any thing. 

I have here mentioned the two laft focieties particu-* 
larly, becaufe no notice has been taken of them in page 
1 10, iiQ. 

D d 2 mem-* 
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members;' and the Laudable Society^ tHat'it 
poffeffes an income of 9000 L per annufftj'^^ 
What is this but ihamelefdy boailing of the 
numbers they have deceived^ and the exten^ 
five mifchief they are doing ?-^Some time 
ago they might have pfleaded ignorance ^ but 
this is a plea they cannot now make. 

There are four focieties which I mufi; 
except from thcfe cenfurcs.— The menibefrs 
of the Friendly Society, the Consoli- 
dated Society, and the Public Annui- 
tant Society, convinced of the infufficienty 
pf their plan, have lately done themfelves 
great honour by refolving to break up, and 
returning undiminifhed the money they had 
received- I have juft now learnt alfo, that 
the Society of London Annuitants^ mention- 
ed p. II o, is come to the fame refolution ; 
and its diiTolution, after fome ftruggles, final- 
ly determined, in confequence of the zea! 
of many worthy and refpedtable menibers, 
particularly Mr. James Palmer^ Mr. John 
Cborleyy Mr. Thomas Marjham^ Mr. Thomas 
Giffin^ and the ingenious Mr. Henley, well 
known to many in the philofophical world 
for his fkill in EleBrieal experiments. 
' It is neceflary I {hould add, in order to 
prevent miftakes, that the fociety for grant- 
ing annuities increajing by Jurvivorjhip goes 
on a plan different from any I have con- 
fidered, and the nature of which implies 
fafe.tv, ^ . 

Some 
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^ Some think, that thefe focictlcs may pro- 
vide a proper fecurity for younger members, 
and for all that fhall become annuitants in 
more remote periods, by preferring untouch-- 
ed all the ftock they fhall be pofTeflcd of, at 
the time when the payment of the annuities 
(hall begin. But this is a great miflake.' 
An inadequate plan muft neceffarily benefit 
fome by robbing others. For fomc years 
after the commencement of the annuities, 
the ainnual income of a fociety mufl exceed 
itsdifburfements; and all that time the firfl 
annuitants will receive more than they ought 
to receive, at the expence of all that arc to 
come after them; nor is there a method 
poflible of preventing this injuflice. — The 
efFed:, in particular, of fuch a regulation as 
that now mentioned, will only be, that a 
little will be fecured to annuitants in later 
periods, whereas otherwife they might have 
had nothing. I fhould be too tedious, were 
I to enter minutely into the explanation of 
this. The general reafon of it is, that by 
paying too much to thcjirfi annuitants, that 
accumulation of flock which the calculations 
fuppofe {from Jurpius monies, while the an- 
nuitants are increafing) would be prevented; 
and the adlual flock, in cohfequence of this, 
be rendered fo much fmaller than it fhould 
have been, as ta leave but a fmall provifiori 
for the laft*^nnuitants, • i 

- P d 3 In 
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In fhart. In fuch a focictyi the payments 
to annuitants would become equal to its io^ 
come, long before their number rofe to a 
maximum ; and, therefore, if the fociety main^ 
tained its refolution not to enter into its ftocki 
the annuities would> from that p«aodf de^ 
creafe continually, 'till| at laft^ they funk ai 
much iawer than they ought to have been, 
a$ they were a^ firft J^igker, 

I have mentioned in the introduAion to 
thi^ work^ p. 10, the interpofition of the 
legiilature, I don't know that this is to be 
e)cpe(^ed^ But the following reafons feem 
to prove that it would be prop^, (hould any 
of thefe focieties continue much longer deaif 
to the calls of juftice and humanity, 

Firft, They are laying (as I have proved) 
the foundation of much future mifchief j^ and 
no government ought to fee this with a eajre- 
lefs eye, 

Secondly, The principle by which they 
are upheld k bafe and inicjuitouis. The jtrr- 
fent members believe that the fehemes they 
are fupporting will laft their time, and that 
they fliall be gainers ; ai>d as for the i^J^My 
done to their fucceiTors, it is at a diftance^ 
and they care little about it,*^In conformity 
to this principle, the founders of thefo fo- 
cieties begin low j Jb Iqw^ as not to rcqiure, 
perhaps, ^ fourth or ^ fifth of the values of the 

an- 
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antimtied they promife. Afterwards ; they 
mdvaticc gradually, juft as if they imagined, 
chat the value of the annuities was nothing 
determinate, but increafed with every in- 
creafe of the fociety. But, as no ignorance 
cad believe this, the true deiign appears to 
be, to form foon as large a fociety as pof- 
fible, by leading the unwary to endeavour to 
be forcmoft ih their applications, leaft the 
advantage of getting in on the eafiefl terms, 
ihould be loft. — It is well known, that thefe 
efts have fucceedcd wonderfully, and that, 
in confcquencc of them, thefe focicties now 
confift of pciffons who, for thejame annuities, 
4iiake higher or lower payments according 
to the tin^ when they have been admitted ; 
and the generality of whom, therefore, muft 
knoWy that eithir more than the values have 
been, required of the members laft admitted; 
or if not, that they are themfelves expcding 
iCOnfiderable annuities, for which they have 
given no valuable confideration, and which, 
if paid them, muft be ftolen from the pock- 
ets of fbnM of their fellow-members. What 
fcenes, therefore, of dip^onejiy on the one 
hand, and of unhappy credulity on the other, 
are thefe focicties ? \a)\ 

Thirdly, 

{a) If any perfon wants more information than I have 

given him concerning thefe focicties, or wifhes to fee a 

more ample and minute account of the infufficiency and 

iniquity of their fchemes, he (hould confult an ufeful 

D d 4 v^orlc 
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Thirdly. There are many honeft w^n if^ 
theft focieties, who having, thro' mifinfor-^ 
piation, had the misfortune to enter intq 
them, now repent, and would be glad tq 
:(vith(ira\y. But, having made confiderablQ 
payments which they cannot get back, they 
are forced to go on with further payments, 
in order to avoid lofing all their former pncs. 
Thefe perfons wifli for affiftance from the 
legiflature^ and their cafes, I think, require 
affiftance. 

Fourthly. The fufferers by thefe affocia-* 
tions may, perhaps, fome time or other, come 
to be burdens on the public. This happen- 
ed in the cafe of the fufferers by the Cha- 
ritable Corporation, for whofe relief 
the parliament, in the year 1733* granted a 
lottery of half a million. . The company of 
Mercers are alfo now enjoying a parliamen- 
tary aid, in order to enable them to fulfil 
their engageriients to widows; and it is well 
known, what expcnces were brought on the 
public by the bubbles in the SouiA-Jea year. . 
' — Ought not then the danger of .fiicb.exn 
pences hereafter to be prevented ? 

work publifhed fince the laft editiop of thi? (reatife, zn^ 
entitled. Calculations ieduced from firjl Principle^ 
In the mojl familiar Manner^ by plain Arithmetic^ for the life 
of the Societies injlituted for the Benefit of old Age j intended as 
an IniroduSfion to the Study of the VoQrine of Annuities. By 
a Member of one of the Societies. 

After 
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' After all. Perhaps the enforcing of an a<a 
fnade in the year 1720, commonly called the 
Bubble Adt, might be fufficient to break 
thefe focicties : And I hope that the honeft 
part of them, ftiould they continue to be 
overborn by numbers, will think, either of 
having recourfe to this aft, or of applying 
hy petition to Parliamenty which, when 
their cafe is in this manner brought under 
its cognizance, will, moft probably, foon 
give relief. 

^ I will add, that it feems to me, that were 
thefe focietios indeed formed on durable plans, 
there would be reafon for fubjefting them to 
fome regulations. In all of them the annui- 
ties are to commence feveral years before old 
age. Such annuities, were they to become 
yery common in a fiate, might have a bad 
cffedt, by weakening the motives to induf- 
try, and promoting diffipation.and idlenefs. 
*~I have declared a high opinion of fome 
inftitutions of this fort. Indeed no one cari 
think more highly of them, when their ob- 
jedJ: is the fupport of the deftitute widow, 
br in any way the relief of unavoidable di- 
llrefs 5 and, particularly, when they are de- 
signed to enable the lower part of mankind, 
to proyide againft the wants and incapacities 
of pid age. . i have propofed a plan of this 
kind at the end of the third Sedt. Chap. II. 
and I will here beg leave tp recommend 

another, 
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another, which, I think, were it carriod in-^ 
to execution, would be very ufcful. I 
mean, a plan for eftablifhing Parish An- 
NuiTiBs, lately publi(hed in a pampUet, 
entitled, A Propofalfor eftablijhing Life An*- 
nuitifs in Parijbes^ for the Benefit of the in^ 
dujirious Poor: Printed for Mr. White^ in 
Fleet' Street.^-^^^ It is a common (j) pbfer« 
vation,'' as the ingenious and public* fpirited 
writer of this pamphlet obferves, ** that 
the money annually raifed for the poor, 
amounts to, at leqft^ a million a year; 
and that yet in many places they are 
but indifferently provided for. To make* 
provifion for one's old age id fo na« 
tural a piece of prudence, that it feems 
at firft fight wonderful, that it fhould not 
be generally pradifed by the labouring 
poor, as it is almofl univerfally by per*» 
fons in the higher paths of induflry : Nor 
can their negligence in this refpe£t be 
accounted for, in any other way io na- 
turally, as by afcribing it to their wanting 
proper opportunities of employing the 
money they might fave, in fome fafe and 
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(a) The amount of the poor-rate for one year at the 
end of the reign of king Charles II. was 665,362 /. Sec 
Davenanfs works. Vol. I. p. 38.— —The prices of the 
means of fubAftence have been fince doubled ; and when 
this is conildered ; and alfo, that an increafe of pariih 
poor muft be one efFed of the caufes that produce depo- 
pulation ; it will appear probable, that the obfervatioh 
above-mentioned does not exceed the truth. 

*^ eafy 
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<* cafy method that would procure them a 
** fuitabk advantage from it id the latter pe- 
** riods of their lives. They know, for the 
<^ moft part, but little of the /«MV funds 3 
** and when it happens that they are ac- 
*' quainted with themj the fmallnefs of the 
*^ fums they would be entitled to receive, as 
<* the intereft of the money they could af- 
<^ ford to lay out in them, is rjo encourage* 
** ment to them to difpofe of it in that way, 
'* What inducement, for inftance, cjm it be 
« to a man who has faved ten pounds out 
** of bis yearns wages, to inveft it in the pur- 
** chafe of ^per cent^ Bank annuities^ to con- 
" fider that it will produce him fix or feveo 
<* Shillings a. year ? It is but the wages of 
^* three days labour. — And if they lend their 
♦* money to tradefn>en of their acquaintance, 
** as they fomelimes do, it happens not un- 
** frequently that their creditor becomes a 
♦* bankrupt, and the money they had trufted 
^* him with is loft for ever i which difcou- 
<^ rages others of them from faving their 
^* money at all, and makes them refolve to 
^* fpend it in the enjoyment of prefent plea- 
** fure. But if they faw an cafy method of 
** employing the money they could fpare, in 
^* fuch a manner as would procure them a 
** confiderable income in return for it at fome 
" future period of their lives, without any 
*' fuch hazard of lofing it by^another man's 

** folly 
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^^ folly or misfortune, it is probable the^ 
** would frequently embrace it : And thus a 
** diminution of the poor rate on the eftales 
*• of the rich, an increafe of prefent induftry 
** and fobriety in the poor, and a more in- 
*^ dependent and comfortable fupportof them^ 
^* in their old age, would be the happy con- 
•*' fequehces of fqch an eftablifhment. Now 
^* this might be efFedled in the following 
** method. 

Firft, " Let the church-wardens and over-* 
^^' feers of every parifli be impowercd, by a<3: 
'*' of parliament, to grant life-annuities to 
** fucn of the inhabitants of the parifti, as 
** (hall be inclined to purchafe them, to com- 
** mence at the end of one, two, or three 
•* years, or fuch other future period of time 
^' as the purchafer fhall chufe, and to be paid 
<« out of the poor rates of the parifh, fo that 
**. the lands and other property in the parifll 
*' that is chargeable to the poor-rate, (hall 
** be anfwerable for the payment of thefe 
^* annuities. — This circumftance would give 
*^ thefe annuities great credit with the poor 
*^ inhabitants, by fetting before them a fo^ 
** lid and ample fecurity for the payment of 
^' them. 

Secondly, *^ JL,et the annuities, thus grant- 
^* ed to the poor inhabitants, be fuch as arife 
^^ from a fuppofition that the intereft of mo- 
** ney is 3 per oerit. or fome higher rate of 

" intereft. 
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^^ irftcrcfl:, if the churchwardens and over- 

«* fcers of the poor think fit to make ufe of 

^^ fuch higher intcreft. 

: Thirdly^ " But at the rate of 3 per cent: 

^* the purehafcr ihould have a right to an an- 

V nuiiy, and the church-wardens and over- 

♦^ feers bf the poor fhould be compellable to' 

^* grant it. 

K Fourthly, ** No annuity depending on one 

f< life ihould exceed 20/. a yean 

Fifthly, " No lefs fum than 5/. fhould 
^^ be allowed to be employed in the pur- 
^' chafe of an annuity.—— This is to avoid 
^ intricacy and multiplicity in the accounts. 

Sixthly^ " An exa<ft regifter of thefe grants 
<* fhould be kept, by the church- wardens and 
** overfccrs of the poor, in proper bpoks for 
*^ the purpofe, in which the grants fhould 
*^ be copied exa6Hy> and the copy of each 
^* grant fubfcribed by the perfon to whom it 
** is graiiteds And this copy, in the regifler- 
** book of the parifh, fhould be good evi?* 
** dence of the purchafer's right to the an- 
'* nuity, in cafe the original deed of grant to 
** the purehafcr, which was delivered to 
*^ him at the time of the purchafe, fhould 
** be afterwards lofl. 

Seventhly, ^* The money thus paid to the 
** church-wardens and overfeers of the poor 
^' for the purpofe of life-annuities, fhould 
'^ be employed in the purchafe of 3 per cent. 

'' Bank- 
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^^ Bank-annuities in the joint hames of at! 
** the church'-wardens and overfeersi and by 
^' them transferred at the expiration of their 
^* ojSices to their fucceilbrs, and fo on to the 
^' next fucceflbrs for ever, fo as to be always 
*' the legal property of the church-wardens 
*' and overfeers of the poor for the timo 
** being, in truft for the perfons who (hould 
** be entitled to the feveral life-annuities, 
^* granted in the manner above-mentiontf d > 
*' and the interefl of this money fhould be 
** received every half year, and invefted in 
'* the purchaie of more principal continually^ 
*' fo as to make a perpetual fund for the 
*' payment of the annuities, &c. &;c. Defi- 
** ciencies, if any (bould ever happ^n^ to bo 
^* made good by the poor-rates, &;c. Sk/' 

I hope I ihall be excufed the length of 
this Quotation* The particulars recited in it 
are followed, by an account of the annuities 
to which the payment of lo/. at the age of 
25, would entitle, after attaining to the ago 
of 30, 35, 40, 45, &c. and alfo by a very 
juft and clear explanation of the method of 
calculating fuch annuities. 

To the whole is added, a draught of an 
Adl of Parliament for enabling parifti-officers 
to grant fuch annuities, drawn up in confe- 
quence of inftrudlions from feme members 
of the Houfe of Commons, and particularly 

one 
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cue gentleman of great eminence^ who has 
fignified an intention of bringing fuch a bill 
ioto parliament. 

I have no alterations in this icheme to 
propoibt that I think very material. I re- 
jwcc to find that it is Hkely to be brought 
under the coniideration of the legiflature* I 
will, however, juft mention, that in order 
to avoid all danger of checking induflry 
among the poor, it would, perhaps, be right 
to provide that the annuities fhall not com- 
mence before the purchafer has compleated 
the age of 50, 55 or 60 ? And alfo, that it 
might be befl, that the annuities fhould be 
made to increafe gradually with the in« 
creafing infirmities of age, till they became 
greateft at 65 or 70 years of age, when 
their aid will be moft wanted ? 

For inftance. Let the annuity begin with 
10 /. for 5 years. At the end of 5 years, let 
it rife to 20 /. for five years more ; and after 
that let it be 30 /. for the whole remainder 
of life. Let alfo every purchafer be allowed 
to chufe at what age his annuity fhall com- 
mence; and, as a further advantage, let it 
be payable quarterly ^ and let him be allow- 
ed to purchafe ^, 4-> •?> &c. of the annuity, 
jufl as he fhall like or can bcft afford. — In 
this way, perfons who are novv young might 
make an ample provifion for old age on very 
eafy and inviting terms. 

I A re- 
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A refpeflablc body of meit in this king'^ 
dom, whofe ftibfiftence too generally de- 
pends on the continuance of their capacities 
bf prefent fcfvice,' haivc, for fome time^ had 
under confideration a plan of this fort ; and 
t fet of tables has been compofed for them; 
As poflibly thefe tables may be of fome ge- 
neral ufe, I (hall beg leave to fubjoih. thomv 
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f 'a B L EI.* 

Shewing thd prcfent Value of in Annuity of ro/; 

'for five years i 20/. for the next fuccecdirig five 

. iycars 9 and 30/. for the Whole df life after te'n 

years; payable quarterly ^ and to commence at 

FiFTY-PivE years of^ge. 
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Sh^wiflfg fbp V^hres of an Annirity of lo /. for five yeifs^i 
20 L for Uie next liioceedjtig fite years ; Mid 30 '• bt 
the whole af life after ten years ^ payable %iuatHrfyf 
and to coimnence at Si:tT V years^ of Age. 
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;; TABLE III- 

Shewing thie Values 9iF ah Annuity of ro /. for Ave years ; 
2b/. for the next hicceeding iiVc ycjlrs j and 30/. |or 
the ivhble of life after ten years ; payable quarterly'^ khd 
ko commence at SixTY-nvE years gf age; * 
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Thefc Tables .have been* pale uW-ed by the rules in 
Queft. VJ. page Ty^" i8., &c. The probabilities of life 
have been talcehTram Table IV. page 323 : And the in- 
iereft of money -reckoned at ^per cent, . 

It is proper,' in order to prevent all danger of miftakes, 
to add, that the values in each of the fecond and third 
columns of thefc Tables, jire th^ uih/f/e values. That is. 
The values in th& fetond colunvi.of every Table fuppofe 
the payments in the third column excufed. And, in like 
manner, the values in the /^/r</ column fuppofe the pay- 
ments in the (econd excufed, • 
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T A B L E ' IV. f^) 

Shewing (he Probahilities of Life in the Diftrift of Vaud, 
Switzerland, formed from the Re^ifters of 43 Pa- 
. riibes, given by Mr, Muret, in the Firft Pari of the 
Bern Memoirs for the Year 1766. 



Age. 
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1 1 

2 ' 

3 
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II 
12 ' 
13- 
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16 
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20 
21 
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30 



Living l)ccr, 



1000 
841 
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7»'5 
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■688 
677' 
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.643 
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626 
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61S 
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602 
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46 
30 
20 
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■Age. 



3» 

3« 
33 
34 



36 
37 
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451 
441 
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422 
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33» 



3H 
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Deer. 
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5 

4 
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i6 
6 
6 
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10 
10 
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»7 
17 
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Ag<, 
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16 



15 
13 
11 
10 
10 



11 
»3 
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"3 
12 

10 
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(at) AU the Bills, from v(h\^h this and the following T'^^bles ar« 
formed, give the numbers dying under i as well as iihJer » years; 
asdy'in the numbeis clying under i, are included, in the country 
pattfh in Brandenburg, end at Berlin, all the ftill -horns.* All the bilt^ 
alfo give the numbers dying in every period of five years. 
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T A B L B V, 

Shewing tbe Probabilities of Life in a Cowitry Pariib in 
^Ri^^TDENBUHG, formed from tl^c Bills for 50 Years, 
froni 1710 to 1759, as given by Mr. Swsmilch, in 
nis iiotihcbt Orduittigy pa'gc 43. 
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34 

36 

37 

38 
^9 
40 

41 
42 

43 

44 

45 

46 

47 

48 

49 

50^ 

51 

52 

53 

54 

55 
56 
57 
58 
59 
60 
61 


482 

477 
472 

^6y 

46 a 

45^ 
450 
444 
438 

432 
427 
422 

417 
412 

407 
400 

394 
388 

381 

^374 
3^7 
359 
351 
343 

334 
324 
314 
304 
293 
28,2 
271 


Deer. 

5 
5 
5 

5 
6 
6 
6 
6 

6 

— — f> 

5 

5 

5 

5 
6 

6 
6 
6 

7 
7 

7 

8 

8 
8 

9 
10 
10 
10 
II 
II 

II ' 


Age. 


Li»ing.| Deer. 



1 
2 

3 

4 

5 

6 

7 
8 

9 
10 
II 

12 

13 
14 

15 

16 

»7 
i8 

»9 
20 
21 

22 

^'3 

24 

25 
26 

27 
28 

!L 


1000 

775 

718 

687 
664 

642 
622 
607 

595 
585 

511 
510 
564 
: 559 
554 

549 
544 
539 
535 
531 

5^7 
522 

5^1 
512 

507 
502 
498 

495 
492 

489 

486 


62 

64 
65 

66 

67 
68 

69 

70 

71 
72 

73 
74 

77 

78 

79. 

80 

81 

82 

«3 
84 

85 
86 

87 
88 

89 
90 

91 
92 


260 
248 

236 


I? 

13 
12 


'2!J4 
213 
202 
190 
178 
166 

153 
138 
122 
107 

93 
«o 

68 

59 
51 

44 

38 

•32 

25 
21 

■'15 
II 

8 

6 

3 
2 

I 


11 
II 
12 
12 
12 

.13 
15 
16 

15 
14. 

?3 
12 

9 
8 

7 
6 
6 
6 
6 
5 
■4 

3 
2 
a 
I 

I' 
I 



423 



SUPPLEMENT. 

TABLE VL 

m Shewing the ProbabiHcics of Life tn the P«r>fh oil 

jjy. Holy -Cross, near Shrewsbury, formed frtom 

to a Regifter kept by the Rev. Mr. Gtrfucb^ for 

20 years, from 1750 to 1770. Seepage 192, 

259, 263. 



Age. 


Living. 


Dwr. 
178 


31 


U*iDg 
481 


5 


: At« 
62 


lLi«iilg.lD«r. ] 





1000 


253 


1 10 j 


I 


882 


60 


32 


. 476 


5 


63 


245 


! 10 1 


2 

3 

4 


762 
717 
682 


45 
35 
23 


?3 

34 


47 i 

466 


5 
6 

6 

7 


64 


233I 10 J 


65 
66 

67 


223 
213 
203 


10 

«o 

10 


35 
36 


460 
454 


5 


659 


23 


6 


636 


18 


37 


447 


7 


68 


^93 


II 


7 
8 

.? 


618 
'604 

■595 


14 

1 

4 


38 
39 


440 
•433 


7, 
7 
8 
8 


69 

70 

71 
72 


182 

171 
161 

151 


II 


10 

ro 
9 


40 
41 


426 
418 


10 


599 


II 


585 


4 


42 


410 


9 


73 


142 


8 


12 
».3 


581 

577' 


4 
4 


43 
44 


401 
393 


8 

7, 


74^ 
75 


134 


8 


126 


7 


H 


573 


4 

4 


45 
46 


386 

379: 


7 
7 


76 
77 


119 
112 


. 7 
7 


»5 


5^9 


16 


5^5 


5 


47 


372 


7. 


78 


105 


7 


17 
18 

.'9, 


560 

555 
5,50 


5 
5 
5 
6 


48 

49 


365 
359 


6 

6 
7 


79 

80" 
Si 

S2 


98 


8 


1,0 

81 
7» 


9 
10 

10 


50 

51 


35i 

347: 


ao 


545 


21 


639 


7 


52 


340 


7 


«3 


6. 


10 


32 

34 


532 
518 


7 

7 
6 


53 
54 


333 
326 


7 
8 

8 

9 


84 

85 
86 

87 


. 51 


10 


4J 
32 
24 


9 
8 

7 


55 
56 


3'8 
310 


25 


512 


6 


26 


506 


5 


57 


301 


9 


88 


»7 


6 


*7 

28 

*9 


501 
496 
491 


5 
5 

5 

5 


5» 
5V. 


292; 

,283 


9 
10 


89 
90 

91 
92 1 


II 


4, 


7 
5 

4 


2 

I 
I 


60 
61 


273 
263 


10 
10 


30 


486 



454 SUPPLEMENT, 
TABLE VIL 

Shewing the Probibilitics of Life at Vienna^ 
formed from the .Bills for Eight Years, as given 
by Mr. SusMJLCB, in his GoUlicbe Ordnung^^ 

, , Page ^2y Tables. 



Age. 
O '] 


LWing. 

'495 < 


Deer. 
582 


Age. ! Living.] 


Deer. 


Age.' Living. 
62 129 


Deer. 


31 r 


364 


6 


6 


I 


«i3 


107 


32 


358 


5 


63 


123 


7 


2. 

3 


706 

645 


61 
46 


33 


353 


6 
7 


64 


116 


7 
8 


34 347 


65 


109 


4 599 


33 


25 


340 


8 


66 


101 


8 


5 


566 


30 


36 


332 


8 


67 


93 


8 


6 


536 


20 


37 


324 


8 


68 


85 


7 


7 


516 


11 

9 

7 

' 6 


38 
39 


316 
307 


9 
9 


69 

70 

71 
72 


78 


7 


8 505 

9 ' 496 


71 
65 
60 


6 

5 
5 


4() 
41 


298 
290 


8 
7 


10 . 489 


II • 483 


5 


42 


183 


6 


73 


55 


4 


12 1 478 

»3 1 473 
14 ! 467 


6 


43 
44 


277 
271 


6 

7 
8 


74 


51 


4 

"5- 
5 


75 
76 


47 
42 


+^ 


264 


15 1 461 


6 


46 


256 


9 


77 


37 


5 


■ 16 455 


7 


47 


247 


9 


78 


32 


5 


17 448 


. 6 


48 


238 


9 


79 


27 


4 


18 442 


6 


49 


229 


9 


80 


2^ 


3 


19 1 436 


6 50 


220 
212 


8 
7 


81 

82 


20 
1-9 


2 
2 


20 ; 430 


5- 


5^ 


-21 


425 


5 


52 


205 


7 


83 


16 


2 


22 
'23 


420 

415 


5 
6 


53 
51 


198 
191 


7 

7 


84 
85 


14 


2 


12 


2 


24 


4.09 


6 


55 


184 


8 


86 


10 


2 


25 


403 


6 


56 


176 


8 


87 


8 


2 


26 


397 


6. 


57 


168 


9 


88 


6 


2 


27 


391 


7 


58 


159 


8 


89 


4 


I 


28 


3«i 


7 


59 


151 


8 


90 


■ 3 


1 


29 


377 


7 


60 
61 


143 
13^ 


7 

7 


91 
J 92 


2 
I 


I 

I 


39 


37c 


. 6 



supplement: 425 

TABLE VIII. 

Shewing the Probabilities of Life at Berlin, formed 
. from 'the Bills for Four Years, from 1752 to 1755, 
given by Mr. Susmilch (a), in his GMliche Ordnung^ 
' Vol. II. page 37, Tables. 





1 
2 

3 
4 

T 

7 

8 
9 

10 
II 
12 
13 
H 

■\l 

17 
18 

19 
20 

21 
22 
23 
24 

:i 

?7 
28 

.*9 

39 
3' 


Living 

1427 

903 
752 

69. 

618 

573 

536 
S«3 
5'+ 

507 

.503 

498 

494 
490 

486 
482 

477 
472 
467 

461 

455 
449 
443 
436 

428 
421 

412 

403 
394 

376 
368 


Oecn. 
524 

61 

73 
45 

ZI 

>5 

«3 
9 
7 

5 
4 

4 
4 
4 

4 
5 
5 

I 

6 
6 
6 

7 
8 

9 
9 
9 
9 
9 

9. 
8 

7 


Age. 

33 
34 

36 

37 
38 
39 

40 

4« 

42 

43 

44 

tl 

47 
48 

49 

SO 
S« 

52 
53 
54 

.59 

60 
61 
62 
63 
64 


Living . 

.361 
354 

347 

339 
330 
320 
310 

300 
290 
281 

274 
266 

259 
252 

245 
238 

23> 

224 
217 

210 
203 

195 

187 
179 

'63 

'54 

HS 
«37 
130 
124 
118 


Decn. 

7 
7 

8 . 

9 
10 

10 

10 

10. 

9 

8 

7 
7. 

7 
7 
7 

7 

7 

7 
7 
7 
8 
8 

8 
8 
8 

9 
9 

8 

7 
6 
6 
6 


Age. 
65 

66 
67 
68 

70 

7> 
72 
73 
74 

75 
76 

77 
78 
79 

80 
81 
82 

83 
84 

P6 

87 
88 

89 

90 

9« 
92 

93 
94 


Living 

Ii2 

106 

99 
92 

86 

80 

74 
68 
62 

57 

52 

. 47 

42 

37 
32 

28 

24 
21 

»9 

»7 

>S 

'3 
II 

9 

7 

6 

5 
4 
3 
2 


Deer. 

6 , 
7 

1 

6 

6 
6 
6 

2 

2 
2 

2 

2 
2 
2 
1 



(«) This writer has alfo given the bills of the parifh of 
•St. Peter* J at Berlin, for 24 years ; and a Table formed from 
then), agrees nearly with this. 

The 
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The following fa^s came to my know* 
Ifdgc too late to be inferted in their proper 
places^ They furniOi additional evidence 
tor ibme of the oh^rvations I have made; 
and^ therefore^ I have chofen to introduce 
an account of them here^ rather tham en* 
tirely omit them. 

An exaflt account was taken in Auguft, 
1772, by the defire of the Earl oi $beiburne^ 
cf the number of families, and of inhabi-# 
tants in Caln£» a manufa<Auring town ii} 
Wilt(hire,-^Thc number of married perfons 
and heads of families was 1 1 02 r of Jingle 
heads of families, 241 ; of children, 16141 
pf lodgers and fervants, 510 ; of families, 
776 i and of inhabitants of all ages -and con-» 
ditions,' exclufive of 58 in the poort-houfe, 
3467 ; or near \\ to % family. 

About the fame time an e^aft account 
was taken alfo of the town and pariih of 
Wycombe in BHckinghamJhire^ and the 
Dumber of families in the town was found 
to be 432; and of inhabitants, exclufive of 
46 in the poof-houfe, ? 152^ or 5 to a jfe-» 

The numbers horn at BerliK) during the 4 year* abovenien« 

tioned, wcre> males^ 9219 ; /males, 8743 » or 21 to 20, 
The nun^bers that died under 2 years of age, were» makst 3 1 1 S ; 

/emaliSf 2623 : or 7 to 6. 
Thd numbers that died upw>ards of 80 years of age, were, 

maliSf 135 ; females, 215 ; or 5 to 8. 
The numbers that 4i€»d between §1 an4 105, w^re, maks, 213 

/emaliSi S5» 



SUPPLEMENT, j^ 

pify. In jbat part of the parifli which lies 
ia the cpuntryt were 68 families, an4 309 
fnhabitants, or 4f to a j^/»/^. 

A^t Al-TitiNGHAM| a marlcct-town i^ 
Chefhire^ according to an accurate furvejf 
made in July laft, the nupiber of boufes wa« 
3481 of inhabitants^ ^o,i()\ or 4^. to a houfe. 

St^ ^ic&aerSf a fmall parifh in the cen- 
ter of the town of Chester, contains, ac- 
cording to a v^ry exa<a account taken under 
^hc direftipn of Dr. Haygarth, 246 maks^ 
372 females, 16^ married perfons, 41 wi- 
dows, 21 widowers, 137 children under 15 
years of age, 151 families, 127 houfes, an4 
(> i 8 inhab^taiits^ or 4tV tp o, f^^^viy^ and 4i 
to a hoyfe^ 

At BiRMiNQHAiyi, in the ye^r 1700, 
The inhaiitants were 15032 
The houfes^ -r- •rr 2504, c^r 6 to a boufe^ 

In 1750, ■ 

The mi&^7i/Vj;f?/jr were 23688 

The bot^fes rr- r-r 4 1 7 o, or 5 A to a boufe. 

In 1770, 
i^ Tf he w/7/«?jr were r— 15363 
'Jhc females t— . —r- 15441 

I'otal of Inhabitants in 1770 — 30804 

Houfes T-n rm rr- 6025, or 5-J 
to. a houfe. 
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We may fee, in this account, the pro^refs 
of luxury at Birmingham ; the houfes there 
having increafed fo much fafter than the in- 
habitants, that 600 houfes now contain no 
more people than 51 1 contained 70 years 
ago. 

In a hundred fmall towns and parifhes in 
the generality of Rouen, 26 in the gene- 
rality of Lyons, and 16 in the generality of 
AuvERGNE in France, the. married men 
and widowers were a few years ago 19916; 
the married women and widows 22494; the 
males 47817; the females 51185; the inha- 
bitants of all ages and conditions 99002 ; 
the families, 249 1 o, or nearly 4 to a family. 
•See Recherches fur la Population^ par M, 
Meflance, page 8, 26, 62. 

Similar accounts of Norwich, Manchefter^ 
Leeds, Shrew/bury, Northampton, Newbury, 
Rome, the diftrid of Vaud in Switzerland, 
&c. &c. may be found in page 183, &c, and 
the beginning of the Supplement, 

At Gainsbrough, in Lincolnjhire, a re- 
gifter has been kept for many years of the 
chrijienings, weddings, and burials, in which 
are particularly diftinguiihed the numbers of 
each fex dying at every age in every month. 
I have lately obtained, through thd afliftance 
of a friend who lives in this town, a copy 
of this regifler for 20 years back, or from 

1752 to 1 77 1. The annual medium of 

chriften-^ 
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chriftenings during this period, including all 
among diffentefs^ has beeii 126 ; of. wed- 
dings, .34; of burials, 'io^.--^ 
ill rumnicr (7^Iy^ Auguft, September) have 
been 130. In wmtier (December, January, 
Mai^ch) 144. Jh aiitUmn, 188!* In fpring, 

2181 rThei hhrijienings in fummer (June, 

jtul^, Auguft, .'^nd ; September)^ have been 
2179. In winiteV^ (DecemBer, January, Fe- 
bruary,! Marc|i) '81 ii.— i — ih^^Burials in the 
faffie four fuihrner months, have been 590. 
In the four wilnter mionths, 765. ' The mor- 
tality of yajW/^/^z-^^theriefore, in this town, is 
Icfs^thah the mortality of W^/^r, in the prd- 
gortion of 40 jtd 52. 1 See the note in p. 371. 
T'he burials m^^pril and 'May^h^vt been 
319*0^ In O£io^erzn^ November^ 345. — The 
cpriftenings in April and May have been 427. 
IhOSfobjer and t^ov ember ^ 410 






/ 



Died 
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At (jrAINSBROUGH> 



<"r' 'i 



Ji^ 



Died under lo 

j^etween 20 and 25 

i^ and 30 

30 and 35 

3^ and 48 

40 and 45 

45 and jo 

50 and S5 

' 55 and 60 

60 and 65 

65 and 70 

70 and js 

75 and S6 

80 and 10 1 



iKifei. 



1 525 

28 

3i 

"47 

53 

■ 5/ 

■43 
5»- 
31 



Of all ages in 20 years 1 1024 



FemaUt. 



485 

3^ 
41 
41 

35 
30 

2C 

48 

49 

n 
50 

5» 

30* 

,49 



1046 






idie 

95 

Joi 

130 

93 

10a 

61 



2070 



According to this Table, one-half of alt 
that ate chriftened live to 2Z years of age • 
iand 81 of 2070^ that is i in 25!, live to 
80, of whom the major part^ in the propor- 
tion of 49 to 32^ are femalesi 

The town and parifti of Gains^Rough 
confift of 920 houfcs; of which 161 arc^ 
houfes in the hamlets and country round the 

tOWUi 



A TABLE 



J 



i 
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A TABLE fhewing the numbers 
^vho have died at all ages for lo years, in 
two towns, and 1 3 pariflies, in the generali- 
ties of Lyon and Rouen in France. Taken 
from Rechercbes fur la Populations ^« P^ 
M, Mejfance^ 



Died under 5—^ 


—2167 


From 5 to 


10 


— 290 


10 to 


20*—*— 279 


20 to 


30— 


- 309 


30 to 


40— 


- 307 


40 to 


50— 


- 297 


50 to 


60-^ 


-31^ 


60 to 


70*- 


- 341 


70 to 


80— 


- 364 


80 to 


90 


- 195 


j^O to 


lOO-*— 


— 2a 



4884 



FINIS. 



^ ;.'*r!^ 



I 



; i 



A 



• 

4 



L 




DOAPWQQo 

Ohtt r v ikim on rmmnk Mrny p 



3 6106 044 228 027 





